owe $75. FREEMELECTRON 
~ LASERS 


THE BEST SELLERS* DO 

IT AGAIN! FOR '88, 
FORD F-SERIES LEADS 
ONCE MORE WITH THE 
TOUGHNESS, POWER 
AND MODERN DESIGN 
YOU WANT IN YOUR 
PICKUP. 


They tough as 
they look, these big 


Fords. And they’re first 
with the features that 
count—like rear Anti- 
brakes to help you m: 
straight smooth stops. 


'88 FORD PICKUP...NO.1 
AND EVEN TOUGHER TO BEAT. 


For '88, full-size Ford 
pickups are first again 
with all multiple-port 
fuel-injected power. 
First with new 5-speed 
overdrive transmission 
standard in all models 


Lors OF POWER. 

every Ford 
gas ei ngine gives you the 
quick response and 
added smoothness of 
multiple-port electronic 
fuel ir on. Engines 
range from the biggest 


Six...to the biggest 
V-8 and the most 
powerful diesel in 
any pickup. Nobody 
offers more choice! 


BIG PAYLOADS. 

These Fords are built 
tough. So tough that 
their maximum pay 
loads (up to ? 
exceed those of virtually 
all other pickups 
SOLID COMFORT. 

rd cabs are roomy, 
comfortable and laid 
out for easy driving. 


Behind the 
A-frame ste 


sporty 
ring wheel 


. isa full set of gauges. 


Ford Twin-I-Beam 


` independent front 


suspensions are fully 
adjustable. They're 
designed to track true 
and help extend tire life. 

‘Try a big, tough Ford 
—best-selling pickup for 
10 straight years? 

6/60 WARRANTY. 
Covers powertrains 
for 6 years/60,000 miles 

and body-panel rust- 
through for 6 years 


^ 100,000 miles. 


Restrictions and deduc- 
tible apply** 


SPECIFICATIONS 


"ries 4x4 ріс 
5 Ibs. to 4275 Ibs. 


Regular Cab—seats 3 
Ford 2-door SuperCab 
Ford 4-door Crew Cab 


STANDARD EQUIPMENT 

Powe t Brakes 

teering 

)verdrive Trans. 

pressurized shocks 
` radio & clock 

Full instrumentation 


LIFETIME SERVICE 
GUARANTEE. 
-articipating dealers 

back their customer- 

paid work with a free 

Lifetime Service 

Guarantee, good for 

as long as you own 

your vehicle? * 

BEST-BUILT 

AMERICAN TRUCKS 

7 YEARS RUNNING. 
Based on an average 

of owner-reported 


problems in a series 
of surveys of '81-87 
models designed and 
built in North 
America. At Fort 
*Quality is Job 


*Based on late: а lar 
ar manufacturers reported retail 
liveries. 

our Ford Dealer for copies 
> limited warranties. 


of the 


Buckle up—together we can save lives. 


ست 


FORD PICKUPS 


AMERICAS TRUCK:BUILT FORD TOUGH 


L N 


Popular 


tires 
If you wanted high-performance 
rubber for your car, it used to mean 
you had to give up performance in 
rain or snow. But now manufactur- 
ers have come up with a whole new 


breed of tires that go no matter 
what the road conditions. Page 55 


Foam-block 
house 


Polyurethane blocks stack to be- 
come the walls, insulation, and the 
formwork for the poured-concrete 
structure that makes a fast, easy, 
and cost-competitive house. Page 52 


Free-electron 
lasers 


Recent experiments have cata- 
pulted the most powerful, most effi- 
cient laser yet produced to the posi- 
tion of the leading contender for use 
as a “Star Wars” beam weapon. In 
an anti-missile role, free-electron 
lasers would pulse intense flashes 
from a telescope to blast aircraft 
or missiles out of the sky. Page 63 


Regal vs. Cougar 
and LeBaron 


The redesigned Buick Regal is a 
smooth-riding, roomy, and fuel- 
efficient machine. Do the Chrysler 
LeBaron Coupe and Mercury Cou- 
gar XR-7 stack up against GM’s 
newest front-drive? 24 
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Science and Technology 


Flexible battery 


Foam-block house 52 
High-performance all-weather tires _......55 
Free-electron lasers nnmnnn BI 


Smart windows e 
What's new— products and technology 84 


Computers 
and Electronics 


Electronics newsfront.. 
Dazzling data discs 
Super searcher .. 
What's new in electronics 


"n 
Cars and Driving 

Automotive newsfront ssn 
Car test: Regal, Cougar, and LeBaron 24 
Sonar suspension 62 
Hot coupes ..... 
What's new for your car 


Home, Shop, and Yard 


PRODUCTS 


What's new in home improvement .......... 
PLANS AND PROJECTS 


All-wood bathroom 74 
Build-i id 16 
Make yourself a panel saw ........... ie 


HOME ENERGY 
Wood stoves must clean up their act ....46 


TOOLS AND TECHNIQUES 
Fill 'er up: gutsy gas tools 
Electronic square 
What's new in tools ... 1... 90 
CAR CARE 

“Say, Smokey—” 


Additional Features 
Readers talk back 
What's news м 
Product information .. 


COVER PHOTO BY JIM RICHARDS 


i 
You're looking at the dish antenna of one of the 
most advanced satellite communications systems 


LEARN around. And you can learn to 
PREPARE THIS DISH {М work with it in some of the 
most spectacular classrooms 

JUST 30 MINUTES around — from the highest mountain- 

tops to desert plains. Maybe even more 


impressive, you'll not only get this system set up and operating in 30 minutes, but you'll do it wor 
side by side with just two other soldiers. Welcome to the Army Signal Corps. 

Your team will be responsible for transforming a spot of wilderness into a satellite communica 
tions station. One capable of sending and receiving messages anywhere in the world. If you qualify, 
you'll be trained to work with microprocessors, troposcatter and microwave communications equip- 
ment, single-and multi-channel systems, and more. High tech doesn't get much higher than this. 

If the challenge of preparing one of our dishes gets you hungry for some exciting high-tech 


le: g, call toll free, I-800-USA-ARMY, 
eru inet al or Recruiter. ARMY. BE ALLYOU CAN BE. 


Readers Talk Back 


Ozone: friend or foe? 


There's been a lot of concern recently 
about the dangers of ozone depletion 
in the atmosphere— specifically the 
"ozone hole" over the South Pole. Yet 
at the same time, the EPA insists that 
the auto industry reduce engine emis- 
sions still further to eliminate ozone 
from exhaust! How do scientists ex- 
plain this contradiction? 

Robert J. Miller, Philadelphia, Pa. 


"Ozone is indeed vital to life, but only 
in the right place. Breathing excessive 
quantities of ozone found in the atmo- 
sphere at or near Earth's surface can 
irritate and damage lung tissue. The 
ozone depletion concerning atmospheric 
scientists occurs in the stratosphere 
and lower mesosphere—roughly 10 to 
40 miles above the earth. Ozone here 
serves as a shield from lethal radia- 
tion; it absorbs short-wavelength high- 
energy ultraviolet light. If ozone levels 
in this critical area fall, many scien- 
tists believe the results will be an in- 
crease in human skin cancers and eye 
damage."—Arthur Fisher 


Touring-coupe crosscurrents 


Although I found "Touring Coupes" 
[Sept.] interesting, I disagree with 
your suggestion to soften the Thun- 
derbird Turbo Coupe's suspension. But 
Ido agree that a V6 turbo or SVO V8 
would be a better power-plant choice. 
Td also like to see the five-speed trans- 
mission improved and offered in Cali- 
fornia. Somehow, an automatic in a 
touring coupe is akin to washing your 
feet without taking off your shoes. 
Ben Harvey, Porterville, Calif. 


I was angry that you didn't use the 
standard Thunderbird with the V6 en- 
gine in your September car test. It's 
$1,500 cheaper than the turbo version, 
and you might have found less to com- 
plain about. 

R. Rogsdale (address withheld) 


Why for the sake of economy would 
you do an apples vs. oranges test 
—using the most basic version of the 
Acura Legend, which lacks anti-lock 
brakes? Other publications indicate 
the 0-to-60-mph braking test for the 


‘Address letters for this column to: Readers Talk Back, Poputar 
Science, 380 Madison Ave., New York, М.Ү. 10017. We are 
unable to acknowledge unpublished letters. 


Legend equipped with anti-lock brakes 
at 140 feet. Your figure is 161 feet. 
Charles B. Yonn, Camarilla, Calif. 


“We feel that one of the most impor- 
tant elements considered in a new-car 
purchase is the price. The Legend with 
anti-lock brakes would have been sig- 
nificantly more expensive than the cars 
it was pitted against."—Jack Keebler 


Back-up sump pump 


I believe that the water-powered sump 
pump featured in your September 
issue may create serious cross-connec- 


CHECK VALVE 


ELECTRIC 
POWER CORD || 


HOME-GUARD UNIT 


tion problems between the domestic 
water supply and the waste water that 
is being removed. Also, if this sump 
is primarily used as a sewage ejector, 
the contamination risk is increased. 

Martin Friebert, Anaheim, Calif. 


The installation of the Home-Guard 
back-up sump pump can be improved 
by installing the unit parallel with the 
existing sump pump. With the loca- 
tion of the Y downstream of the check 
valve, the main sump pump can be 
removed for service without interrupt- 
ing the functioning of the Home- 
Guard unit. 

A. W. Szechowycz, Lisle, Ill. 


“The parallel installation is an alter- 
native detailed in the Home-Guard's 
instructions (drawing). As for Mr. 


Friebert's comment, the unit is specif- 
Continued 
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aputers: 
ere is 
alue. 


Tandy Color Computer 3 


v. 


our 
dy-to-run 
outer. 


Just $129.95. Have a colorful Christmas 
with the advanced Color Computer 3. 
This powerful computer is perfect for all 
kinds of applications: word processing, 
education, entertainment, programming, 
graphics and much more. It’s a gift the 
whole family will love. 

Start computing Christmas day. Just at- 
tach the Color Computer 3 to your color 
TY, and you can begin programming in 
BASIC. Or plug in a Program Pak™ for 
instant fun and games, personal finance 
and many other applications. The Color 
Computer 3 is compatible with software 
and accessories designed for our popular 
Color Computer 2. 


Add a monitor for advanced graphics. 
For razor-sharp color graphics, add our 
CM-8 high-resolution monitor. With the 
CM-8, you can achieve up to 160 x 192 
or 320 x 192 resolution graphics using 16 
colors, or 640 x 192 with 4 colors. 


Save on a disk drive. To make the Color 
Computer 3 even more powerful, add a 
disk drive, now on sale for just $219.95. 
You can store over 156,000 characters of 
programs and data on 51/4" diskettes. 


Come in today! The Color Computer 3 
offers uncompromising performance at an 
incredible low price. See it at your local 


Radio Shack. (26-3334) 


» Sale ends 12/24/87. Reg. $199.95. FD-502 Color Disk #0 reg. $299.95. "he simal nz fm 
Prices apply at Radio Shack Computer Centers and participating stores and L > r LE RI л L > 


dealers. Television, Program Pak and disk drive sold separately. ^ DIVISION or ANO CORPORATION 


——— 12. 


Readers Talk Back continued 


ically engineered to prevent such cross- 
connection. It is not recommended for 
use with a sewer-ejector pump unless 
a special check valve is installed. The 
Home-Guard has the approval of the 
Uniform Plumbing Code.”—Al Lees 


The ultimate snack bench 


There is something missing from 
your otherwise ultimate workbench 
{Sept.|—a small refrigerator! It could 
be used to keep tightly covered sol- 
vents and paints longer, as well as 
gases for torch or welding work. But 
best of all it would allow snacking 
without disrupting work or yelling out 
to someone in the kitchen. 

М. Е П, New York, N.Y. 


I noted with dismay your September 
cover photo of a craftsman using an 
overhead saw with sleeves to his 
wrists. Roll up your sleeves or, better 
yet, wear short sleeves. 

Richard H. Potter, Virginia Beach, Va. 


Are they real bullets? 


In your October article “Bullet Bikes,” 
you say that the Honda Hurricane and 
Cagiva Ducati Paso are the first mass- 
produced bullet bikes available. As I 
recall, the 1987 Kawasaki Ninja 1000 
and Ninja 750 were introduced before 
these two. The Honda’s styling is just 
a copy of the Kawasakis’. 

Doug Teichroeb, Gretna, Man. 


"The Kawasakis have extensive body- 
work, but Honda and Ducati were the 
first to fully enclose the engine area 
of the motorcycle."—Stuart Brown 


Who's paying the way? 


I agree with reader Dalter [Electri- 
fying Trend, Oct.] that the average cit- 
izen should not have to pay for pie-in- 
the-sky solutions to problems that 
don't exist, nuclear power plants in his 
case. But I envy him his one-half cent 
per kilowatt-hour of electricity. In the 
Cleveland area it costs us 10 cents. 
Perhaps he has forgotten that the rea- 
son his electricity is so cheap is that 
the federal government (i.e., the tax- 
payers) funded and still operates the 
Northwest's hydropower dams. 
Merle Lehman, Avon Lake, Ohio 


Wasted water? 


Could it be that Denver's Department 
of Water and the EPA have spent $30 
million for a study of a million-gallon- 
per-day recycled-water plant that 
doesn't add a single bit of new tech- 


nology [*Recycled Waste Water,” 
Sept.]? As one of the arid West's larg- 
est designers and builders of indus- 
trial plants we have faced problems 
similar to Denver's for decades. And 
at least 20 years ago we tested all 
the increments shown in the Denver 
scheme and threw them out as not 
economically feasible. Our answer is 
galvanic agglutination, which can re- 
claim water for about one-ninth the 
cost of the Denver scheme. 
John A. Alexander, Ph.D. 
John Alexander Research 
Santa Fe Springs, Calif. 


CVT tractors 


In regard to your September article 
“Finally—CVT,” lightweight vehicles 
were not the forerunners of continu- 
ously variable transmissions. Agricul- 
tural companies like Deere and Co., 
International Harvester, Gleaner, and 
others used CVT on their combines 
from 1948 to about 1970. In the early 
days the combines only weighed about 
13,000 pounds, but my last combine 
weighted in at 27,000 pounds fully 
loaded. All these machines were 
powered with “rubber” belts and a 
three-speed box. CVT input was usu- 
ally 1,000 to 3,800 rpm. When the 
combine weights approached 30,000 
pounds, the belts were replaced with 
variable hydrostatic units. 

S. Albert Bulin, Bettendorf, Iowa 


Hot news is old news 


The October Hot News in Home Heat- 
ing section is indicative of a public 
attitude prevalent since the Reagan 
administration's forced death of alter- 
nate energy development in the US. 
For example, electric ground-source 
heat pumps? I’m sure conservationists 
are laughing at the absurdity of that 
energy-wasting idea. 
W. Bloch, Sunburst Horizons Solar Co. 
Dolores, Colo. 


Copperhead correction 


I enjoyed your article on remotely pi- 
loted vehicles [Oct.], especially your 
vivid description of the effectiveness 
of the Copperhead antitank weapon. 
My only complaint concerns your state- 
ment on page 105 that indicates most 
of the six failures recorded during the 
exercise were due to faulty shells. Two 
of the failures were due to faulty 
shells, but the rest were the result of 
improper designation by the Aquila. 
Neal Linkon 

Manager, Program Public Relations 
Martin Marietta, Orlando, Fla. 


BERHE 


Publisher Grant A. Burnett 


Advertising Director James M. Gabal 
ADVERTISING OFFICES 
NEW YORK 
380 Madison Ave., New York NY 10017 
(212) 687-3000 
New York Manager Robert L. Leichter 
Hally Birnbaum, Barbara Jones, Frank Marshall 
Promotion Manager Harry Fleischman 
Senior Production Manager Henry W. Kazmirowski 
Production Manager Joseph W. Clarke 
Makeup Manager Yvonne King 
Makeup Assistant Pat Fletcher 
Classified Advertising Director Ernestine W. Grant 
Assistant to Publisher Cindi Di Marzo 
Brenda Charles, Shelby Duncan 


CHICAGO 
875N. Michigan Ave., Chicago IL 60611 
(312) 337-7717 
Manager Jim King 
Anne Conover, Ed McGoldrick, Sharon P. Hensley 


WEST COAST 

3550 Wilshire Blvd., Los Angeles CA 90010 
(213) 380-1936 

Manager Jacqueline Donnelly Kelly 

Theodore L. Henry, Theresa Thum 


SOUTHWEST 

16990 Dallas Pkwy., Suite 220, Dallas TX 75248 
(214) 380-0416 

Joe T. Kelly & Associates. 

Joe Kelly, Harry Weiss 


DETROIT 

755 W. Big Beaver Rd., Suite 420, Troy MI 48084 
(313) 362-9005 

Manager Edward A. Bartley 

Nancy Ludeman 


ma Times Mirror 
M Magazines 


Published monthly by 
TIMES MIRROR MAGAZINES, INC. 
380 Madison Avenue, New York N.Y. 10017 


ISSN 0161-7370 


Chairman of the Board HERBERT K. SCHNALL 

President and Chief Executive Officer 
ANDREW J. DEMPSEY 

Executive Vice President/Group Publisher 
JAMES KOPPER 

Executive Vice President/Administration 
PATRICIA G. CAMPBELL 

Vice President and Treasurer MICHAEL HAUGH 

Vice President/Circulation JOHN CONDON 

Director of Manufacturing KIT TAYLOR 

Promotion Director JAMES M. GIRALDEZ 

Research Director WILLIAM H. HUNTTING JR. 

Circulation Director MICHELE JEHLE 

Marketing Director DEB LEES 


PHOTOCOPY PERMISSION: Permission is granted by Popu- 
lar Science * for libraries and others registered with the 
Copyright Clearance Center (CCC) to photocopy articles in 
this issue for the flat fee of $1 per copy of each article or 
any part of an article. Send correspondence and payment 
to CCC (21 Congress St., Salem, Mass. 01970): specify 
CCC code 0161-7370/85/91.00+0.00. Copying done for 
other than personal or reference use without the written 
permission of Popular Science * is prohibited. Address re- 
quests for permission on bulk orders to Chief Editorial Asst. 
Popular Science, 380 Madison Ave., New York, NY 10017. 
Popular Science is a federally registered trademark of 
Times Mirror Magazines, Inc. 


6 | POPULAR SCIENCE 


COMFORT BY CAR 


RIER. 


With a high-efficiency Weathermaker™ gas furnace. 
Compact. Durable. With the kind of whisper-quiet quality you'd expect from a name 
like Carrier. This is the Weathermaker—the most efficient line of gas furnaces 


Carrier has ever made. With fifty-nine years of engineering know-how 
the foresight to use dependable gas, Carrier has created a furnace wi 
unsurpassed economy and comfort. To learn more about the wide 
variety of models available, call your Carrier dealer today. 
Carrier. The name alone will make you feel comfortable. 


Y 


Gas. America's best energy value. 


1987 Amencan Gas Association 


plus 
ith 


For comfort you can afford, 
choose gas—America's 
favorite way to heat 


RAIDER 


Dodge Raider. Standard to standard, 
the best equipped import 4x4 on or 
off the road. If you've been looking for a 4x4 
that really stands out, meet the 1988 Dodge Raider. 
The import so well-equipped, it elevates off-roading 

to a fine art. While blowing its Japanese competition 
straight into the weeds? And right out of the scene. 


Features Toyota won't give you. Raider is 
armed to the teeth with some features you won't find 
standard on Toyota 4-Runner. Like automatic locking 
hubs. Both front and rear tow hooks. A full set of Dodge Raider — $11,083 


te 


easy-to-read gauges including an inclinometer. And 
hot-looking spoke wheels. 

Comfort Nissan considers optional. Raider 
is at home on the range. But it also has a standard 


comfort level that leaves Nissan Pathfinder in its dust. 


With cloth and vinyl bucket seats. Full carpeting. An 
adjustable steering column. And there's an available 
driver's seat with its own bump-smoothing suspension. 
A price they can't match. Even with all of this 
standard, Raider still has a low base list price of only 
$11,083. Hundreds less than competitors such as 
Nissan Pathfinder and Toyota 4-Runner. 


Making our Raider one of the best sport utility values 
on the road. Or off. 

The 1988 Dodge Raider. When you're ready for 
the one import 4x4 that likes to give a lot more than it 
takes, just see your Dodge dealer. 

Then put yourself in the picture. 
Front and center. And all alone. 


Dodge Import Trucks. We're going places. 


BUCKLE UP FOR SAFETY 


DIVISION OF CHRYSLER MOTORS 


Science Newsfront 


By ARTHUR FISHER 


Traveling dinosaurs 


This nightmare apparition goes by the 
name of Allosaurus, from the Latin 
for “strange lizard.” Strange isn't the 
word for it. The giant dinosaur ranged 
over the steamy tropical forests of 
western North America some 150 
million years ago, preying on other 
large dinosaurs, most of which were 
herbivores, 

Tyrannosaurus may have the more 
fearsome reputation, but paleontolo- 
gists dispute whether it actually 
preyed on other creatures or merely 
scavenged dead ones. About Allosau- 
rus, however, there is no doubt: It was 


a killing machine. The whole struc- 
ture of its skull and jaws was adapted 
to provide a very large gape so that 
its daggerlike teeth could seize and 
shred even large prey. Its hind limbs 
could propel it at sufficient speeds to 
run down the lumbering creatures it 
fed upon, and its front limbs had long 
curved claws, the better to grasp its 
victims. 

The photo you see here is of a 22-foot 
(life-size) resin sculpture made by Ste- 
phen Czerkas, with the Allosaurus in 
a prey-capturing posture. The skin 
pattern is realistic; it is captured 
from dinosaur skin fossils found in 
Argentina. 

This model and others, together 
with paintings, are part of a travel- 
ing exhibition called “Dinosaw 

Past and Present,” which i 

luminates the lively collabo- 
ration between artists and 

scientists in trying to por- 
tray how dinosaurs looked 


and lived in the far distant past. 

The show is now at the American 
Museum of Natural History in New 
York City, where it will remain until 
Jan. 3. From February through April 
it will be at the New Mexico Museum 
of Natural History in Albuquerque. In 
June, July, and August it will be at 
the Tyrell Museum of Paleontology in 
Drum Hiller, Alberta, Canada. Octo- 
ber, November, and December will find 
the exhibition at the Royal Ontario 
Museum, Toronto, Canada, whence it 
will return to the institution that or- 
ganized it, the Los Angeles County 
Museum of Natural History. 

Go see it. 


A cloudy outlook 


For reasons no one yet understands, 
the United States has gotten cloud- 
ier. William L. Seaver of the Virginia 
Polytechnic Institute and State Uni- 
versity and James E. Lee of the Mitre 

Continued 


ize, lifelike resin sculpture of an Allosaurus confronts 
ors at a new museum exhibition on dinosaurs. 
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SURGEON GENERAL'S WARNING: Cigarette 
Smoke Contains Carbon Monoxide.’ 


а аі 


Science Newsfront coninuec 


Corp. analyzed U.S. National Weather 
Service data for 45 cities over two 
roughly 30-year periods. Their gloomy 
conclusion: During the period 1950— 
1982, the country as a whole had fewer 
cloudless days than the period 1900— 
1936. In fact, only one city out of the 
45—Fort Worth, Texas—had more 
sunny days in the more recent period. 


Mobile robot—l 


A new class of free-ranging robots 
called AGVs (for automatic guided ve- 
hicles) has been developed by Colin 
Besant and colleagues at London's Im- 
perial College of Science and Technol- 
ogy. Shown in the photo below left, the 
devices can find their way around a 
factory floor without relying on expen- 
sive buried-wire systems. In the Im- 
perial College system, a supervisory 
computer (at the desk) holds in its 
memory a map of the factory and all 
possible routes. It commands the robot 
to proceed to a given point and chooses 
the best route. A primary guidance 
system aboard the robot counts the 
revolutions of the wheels to pinpoint 
its location. 


Mobile robot—ll 


Meanwhile, back at Sandia National 
Laboratories, engineers are working 
on a different roving robot, primarily 


This free-ranging AGV (automatic guided vehicle) was de- 
signed at London's Imperial College for factory operations. 


designed to perform sentry duty in 
buildings where high security is 
needed, such as those that store nu- 
clear materials. The Sandia Interior 
Robot appears in the photo below right 
with John Harrington of the Advanced 
Technologies Division. This working 
model can operate autonomously on 
pre-programmed instructions, or un- 
der the direct control of an operator 
at a remote station. 

The system relies on two elements: 
the robot itself and a remote computer 
that uses navigational software devel- 
oped at Sandia. The mobile platform 
contains a central processing unit that 
handles data transmission via a radio 
link to the computer and controls the 
sensors and motors aboard. A TV cam- 
era on the robot sends images to a 
monitor at the remote computer. The 
working model, Harrington empha- 
sizes, is a research prototype only. 
Galileo revisited 
*We simply did what Galileo would 
have done if he'd had our technology," 
says James E. Faller of the National 
Bureau of Standards. Working with 
physicists at the Joint Institute for 
Laboratory Astrophysics at the Uni- 
versity of Colorado at Boulder, he re- 
peated, at much higher precision, Ga- 
lileo's notorious (because probably 
apocryphal) Tower of Pisa experiment 


in which different objects of different 
mass were observed to strike the 
ground simultaneously when dropped 
from the same height. 

The team used special vacuum 
chambers, a stabilized laser, optical 
interferometry, and copper and ura- 
nium masses to test whether differ- 
ent masses do indeed undergo the 
same acceleration due to gravity. The 
experiment confirmed this theory 
*with exquisite accuracy"— better than 
five parts in ten to the tenth power. 


Chernobyl in the Arctic 


Radioactive material blown from the 
nuclear disaster at Chernobyl has been 
found four to eight inches beneath the 
snowy surface of Greenland, and the 
scientists who detected it say the hot 
layer may prove a valuable marker in 
studying the history of Earth's cli- 
mate. Radioactive layers are the best 
indicators by which climatologists can 
measure snowfall. Noting that the ma- 
terial poses no health hazard, Marc 
Monaghan of the University of Chi- 
cago explained: "The polar icecaps 
contain a record of a hundred thou- 
sand years of atmospheric history. It's 
important to understand that history, 
and this layer will help us do that." 

The samples were collected by 
C. I. Davidson of Carnegie-Mellon 
and were analyzed by Monaghan. BSI 


Sandia Laboratories developed this sentry robot to patrol 
high-security installations storing nuclear materials. 
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Imagine asuperbly crafted electronic 
instrument, powerful enough to pro: 
tect against traffic radar, miniaturized 
enough to slip into a shirt pocket, 
beautiful enough to win an inter- 
national design award — and advanced 
enough, thanks to its sophisticated 
Rashid-rejection circuitry, to obsolete 
the detectors of every other maker. 

Then imagine finding one with 
your name on it. 


MAY 1987 à, 


Best Anywhere 


Money magazine, May 1987, listed 99 
Things That Americans Make Best. "All of these 
widely available US-made goods... are clearly 
superior to their overseas competitors, over 
whelmingly dominate their markets or are so 
Outstanding or novel that they have no well 
known international counterpart 

This select list included PASSPORT 


PASSPORT has exactly what the 
discerning driver seeks; superhetero- 
dyne performance with complete 
Rashid rejection. On duty, it maintains 
a commendably low profile, only 
0.75 inch tall. It's about the size of a 
cassette tape. 

An instrument providing so much 
protection always elicits the same 
response... Pure Joy. 


c 19857 CMI 


Pure Joy 


(And we'll deliver...tomorrow morning) 


Others may put it differently In 
April, Car and Driver tested nine of 
the latest radar detectors. Once again 
PASSPORT was rated highest. These 
magazine experts said, “At $295 direct 
from the factory, it's the most expensive 
piece of electronic protection in the 
group, but it's worth every nickel in 
roadgoing peace of тіпа’ 

This good reputation keeps get 
ting better. In June, the Roundel 
ranked PASSPORT first in a comparison 
of 14 detectors, saying, "It remains 
the State of the Art, a true quality 
product, American ingenuity at its best. 

Installing PASSPORT is easy. Just 
clip to visor or windshield, plug into 
the lighter, and PASSPORT is on guard. 


Toll Free 800-543-1608 


(Mon-Fri 8am-1 1pm, Sat-Sun 9:30-6 EST) 


PASSPORT 


$295 (OH res add $1623 ax) 


Slightly higher in Canada 


Cincinnati Microwave 
Department 316D7 

One Мі 

Cincinnati, Ohio 45249-9502 


* 


Pure Joy is also our commitment 
to you, the giver, If PASSPORT doesn't 
live up to your highest hopes— for 
any reason — within 30 days, just send 
itback. We'll refund all of your money 
and your return shipping costs. There 
are no hidden charges. 


PASSPORT comes with its own leather case 


Here's one more PASSPORT 
advantage: we deliver. PASSPORT is 
designed and made by us, and we sell 
it directly to you. So you can avoid 
crowded stores and waiting in lines 


Just call us toll-free. We'll pay for ship. 


ment by UPS, and a gift box is avail 
able at no extra charge. Orders in by 
3:00 pm eastern time Monday through 
Friday go out the same day 
ЕА Overnight delivery is guaranteed 
by Federal Express for only $10 
extra. So you can have your PASSPORT 
tomorrow morning if you choose. 
With shopping this easy, PASSPORT 
takes the hassle out of giving. But 
the best part is still that special 
moment when the wrapping is torn 
away...Pure Joy 


Electronics Newsfron 


By WILLIAM J. HAWKINS 


Press the button on Telepanel's elec- 
tronic price tag to see the cost per unit 


Russian-dressing roulette 


Every week it's a gamble: Will I have 
enough money to pay for all the stuff 
T've packed into my grocery cart? The 
checkout clerk sweeps the cans, bot- 
tles, boxes, and books across the shim- 
mering laser-light scanner as I hold 
my breath in, my wallet out. Not fair, 
I'm thinking. Scanners and bar codes 


MemoryMate lets you enter data in any 
format you wish. Each word is indexed. 


for price comparison. The tags commu- 
nicate with a central computer. 


have made the clerks faster and the 
cash registers smarter. At the same 
time, they have made me totally de- 
pendent on tiny shelf price tags that 
are often hard to read, incorrect when 
a sale is on, or missing entirely. But 
before you can say “one-hour special 
in produce," all that could change. 
"On each shelf is an electronic dis- 
play that shows price and other infor- 


Lascaux 1000 is a “smart” calculator 
with built-in conversions and constants. 


mation," says Garth Aasen, director 
of sales for Telepanel Inc. The com- 
pany is presently testing an elec- 
tronic-price-tag system. Each tiny tag 
contains an easy-to-read four-digit 
LCD display, a microprocessor, a re- 
ceiver-transmitter, a push button, and 
a five-year lithium battery. 

To get the correct price information, 
the tags—up to a whopping 11,000 of 
them in some supermarkets—com- 
municate with the the store's com- 
puter via low-power radio signals. 
"Each aisle has its own antenna bur- 
ied in the floor or mounted in the ceil- 
ing," says Aasen. "And each tag is 
individually addressable.” When 
there’s a price change, both the regis- 
ter scanners and the price tags are up- 
dated at the same time. 

The tags can display other informa- 
tion, too. “They are preprogrammed 
with eighteen words,” explains Aasen. 
Words like sale, low calorie, and now 
can be combined to form a message. 
“The computer sends codes for the 
message the tag is to flash,” he says. 

When the tag’s push button is 
pressed, the microprocessor computes 
the unit cost of the item. “That helps 
you get the best value when compar- 
ing prices,” says Aasen. The micropro- 
cessor also tallies the number of times 
the button is pressed and sends the 
result to the store computer. “That lets 
the retailer know the interest level of 
an item,” says Aasen. “If there's a 
high interest level but few purchases, 
that would indicate the item might be 
overpriced." 

Aasen claims a Telepanel system 
pays for itself in two or three years 
by eliminating manual tag making. 
That will make the store owner happy. 
ГЇЇ be happy if it takes the guesswork 
out of food buying. In that type of 
gambling, the steaks are always high. 

Telepanel Inc., 245 Riviera Dr., 
Markham, Ont. L3R 5J9. 


Two new programs 


MemoryMate is an unstructured data- 
base program: Create a data file by 
entering information in any format 
you'd like, retrieve it by typing any 
word it contains. Each word you type 
is indexed, so the retrieval time— 
three seconds to search a 180,000- 
character file—is amazingly fast. The 
program remains in memory and is 
available while other software is in 

Continued. 
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CompuServe takes you on a 
coast-to-coast shopping spree 
from the comfort and 
convenience of your home. 


Now you can shop the entire country 
through THE ELECTRONIC MALL™ from 
CompuServe. Stop in online at Waldenbooks, 
Express Music, even the Metropolitan 
Museum of Art. It's an easy and exciting 
way to buy goods and services from the 
nation's top merchants and businesses 
without ever having to leave home. 

Plan your shopping adventure by 
department: Apparel & Accessories, 
Automotive, Books & Periodicals, Gifts 
& Novelties, Computing, Gourmet & 
Flowers, Hobbies & Toys, Merchandise 
& Electronics, Online Services, Premium 
Merchants, Music & Movies, Health & 
Beauty, Financial, Travel & Entertainment, 
Office & Supplies, Sports & Leisure. 

You can also join Comp-u-store, a 
computerized discount shopping service. 
Access over 250,000 products with savings 
of up to 50%. 


Take the 15-Minute Shopping 
Comparison Test: 


Here's what you can do in 15 minutes 
shopping THE ELECTRONIC MALL 
way: 


* Look up the latest in computer 
accessories. 


* Select one and enter the order 
command. 


* Shop for unusual and unique gifts for 
every member of the family. 


* Get information on that new car you've 
been thinking about buying 


* Request a department store catalog. 
Pick out a new wardrobe. Toys. Tools. 
Anything you wish 


* Place your order. 


Compare all that with what you can do 
in 15 minutes of shopping the old way: 


* Round up the family and get in the car. 


THE ELECTRONIC MALL—another 
valuable service from the vast world 
of CompuServe. 

Only CompuServe subscribers can 
shop online in the fabulous ELECTRONIC 
MALL. So join now and find an exciting 
selection of top-quality merchandise and 
useful product information services 
24 hours a day, seven days a week. 

CompuServe Information Services 
bring you information, entertainment, 
personal communications and more. You 
can access CompuServe with almost any 
computer and modem. 

Start your own cross-country shopping 
spree today. To buy a CompuServe Subscrip- 
tion Kit, see your nearest computer dealer. 
To receive our informative brochure or 
to order direct, call or write. 


CompuServe: 


Information Services, P.O. Box 20212 
5000 Arlington Centre Blvd., Columbus, OH 43220 


800-848-8199 


In Ohio and Canada, call 614-457-0802 
Ап Н&Н Block Company 


“Иий 


Electronics Newsfront с 


1 
i 


ао ШИГЕ 


а 
a 
а 


for shelf mo 
| the company's new TV c. 
vertical VCR models are available. 


use. There are 15 built-in commands, 
including ones to cut and paste text 
from other programs. Made for PC 
compatibles, Memory Mate is $70 from 
Broderbund Software Inc., 17 Paul Dr., 
San Rafael, Calif. 949( 101 
Lascaux 1000 is a pop-up calcula- 
tor that knows 150 units of measure 
and 200 physical constants... and 
knows how to use them. You enter a 


math problem, Lascaux makes the 
conversions (feet to millimeters, for 
instance) and plugs in the constants 
Maker: Lascaux Graphics. 
ben Ave., Bron 


3220 Steu- 
N.Y. 10467. The PC- 


compatible version is 


Upright VCRs 


Zenith Electronics Corp.'s Side Kick 
measures 6 inches wide by 12 inches 
high by 12 inches deep and is designed 
to fit on a bookshelf or inside a new 
TV that's been designed by Zenith 
to accommodate its two new vertical 
VCRs. The $900 VRD530 (see photo) 
has six heads, hi TS stereo de- 
coding, HQ circuitry, on-screen pro- 
gramming, and an index searching 
system. The $600 VRD230 (not shown) 
has four heads. 


Personal computers of 1991 


The new edition of Computer Indus- 
try Almanac forecasts that the $1,000 
personal computers of 1991 will have 
а г, four mega- 
bytes of main memory, one 3'^-inch 
floppy-disk drive, a CD-ROM drive, 


color display, and a letter-quality or | 
near-letter-quality printer, and will | 


perform up to 1.5 million instructions 
a second. That prediction might seem 
limited when you consider just a few 
of the new systems and applications 
that are available now. For example: 

The ANZA Neurocomputer co-pro- 
cessor board for PC compatibles has 
been developed by Hecht-Nielsen 
Neurocomputer Corp. 3 Oberlin 
Dr., San Diego, Calif. 92121). Ins 
the board, and the computer "think 
in a manner similar to the human 
brain. It contains up to 30,000 pro- 
cessing elements, or neurons, with up 
to 480,000 interconnections. (Human 
brains, of course, in reality have far 
more thar 000 neurons.) 

But thinking isn't everything. Pur- 
due University has given computers 
various personalities, ranging from 
emotionally stable introverts to unsta 


THE PRIDE'S 


PLYMOUTH VOYAGER, NO. 1 IN OWNER SATISFACTION; 
INTRODUCES GRAND VOYAGER WITH MORE ROOM FOR 
COMFORT, MORE CARRYING SPACE AND NEW V-6 POWER. 


The Pride's Inside Plymouth Grand 
Voyager. Front-wheel drive‘ car-like 
handling * versatile seating for up to 
*more room than Ford Aerostar 
*a choice of two fuel-injected engines: a 
powerful new 2.5 or dynamic V-6, either 
one makes towing simple * power 


eight* 


steering * power brakes * stainless steel 
exhaust and more. 

The Pride's Inside the solid quality. 
Grand Voyager is the only minivan with a 
7-year or 70,000-mile Protection Plan: 

Plymouth Grand Voyager. The Pride's 
Inside. Before You're Inside. 


"20. Power & Assoc., 1987 Compact Truck CSI customer satisfaction with product quality and dealer service. SE model with 3.0L engine and auto. trans. * Protects 
engine and powertrain for 7 years or 70,000 miles and against outer body rust-through for 7 years or 100,000 miles. See limited warranty at dealer. Restrictions apply. 


BUCKLE UP FOR SAFETY. 


ble, highly neurotic extroverts. As part 
of a study to see how people react to 
certain types of computer programs, 
60 subjects were asked to use the com- 
puter to simulate buying a car. An 
| even-tempered and calm computer re- 
sponded to the user's decisions with 
something like: "That's a good choice.” 
The neurotic version was a bit more 
aggressive with remarks like: “I can't 
believe you don't want the T-top.” The 
study found that while introverted 
users did not see great differences, ex- 
troverts liked the more lively pace. 
Buying a car doesn't have to be a 
test of your emotional tastes. Put 
Buick’s Dimension program in your 
Apple computer, and it helps you 
| choose a car based on everything from 
fuel economy to interior space. The 
program is free from Buick Distribu- 
tion Center, c/o Adcom, Inc., 6845 Dix 
St., Detroit, Mich. 48209. But how 
much do you want to bet that it picks 
a Buick model over the other domes- 
tic and foreign cars in its data base? 
Once you choose a new car, drive it 
to your new home ... the one picked 
for you by Human Habitat Research 
(Box 2321, Fort Collins, Colo. 80522). 
After you fill in a 100-question form, 


the computer picks a place suited to 
you from over 16,000 cities and towns. 
And your house will be beautiful. 
Why? Because 
you've used Ortho 
Consumer Prod- 
ucts Div’s $50 
“Gardening With 
Mac” program 
Enter your zip 
code, and the 
computer picks 
the plants you 
should have for 
your area. 
Putting most of this 
together makes me draw 
my own conclusion about 
computers of 1991: They'll 
be human-thinking neurotics 
with the honesty of a car 
salesman trying to make you 
leave the neighborhood. 


More time 


Slightly larger than original VHS-C 
camcorder batte: 

Again battery lasts 

$60 from Saft Ameri 

Blvd., Valdosta, Ga. 31601 


PLYMOUTH GRAND VOYAGER LE 


Saft's Again & Again rechargeable bat- 
tery replaces a conventional camcorder 


05 | battery and lasts for up to 2 hrs. 


5770 


Division of Chrysler Motors 


By DAN McCOSH Detroit Editor 


Automotive Newsfront 


Plastic BMW 


BMW's Z 1 roadster, 
which went on sale 
in West Germany 
this fall, is plastic 
skinned with a steel 
underbody. Similar 
to General Motors 
Corp.'s Corvette and Fiero 
in construction, the Z 1 car- 
ries the plastic-skin and steel - birdcage 
concept a step further. 

By using injection-molded panels of 
General Electric Cos Xenoy plastic, 
BMW AG claims its plastic body pan- 
els can be used as is from the molds, 
rather than requiring the finishing 
and painting the GM plastic skins 
require. If the process proves success- 
ful, it means that BMW will have 
beaten the toughest problem GM ran 
into when it attempted to use color- 
impregnated plastic panels for exte- 
riors in the mid-1970s. At that time, 
the panels had a tendency to fade in 
bright sun, the result being lots of red 
cars with pink noses. 

The monocoque load-bearing steel 
chassis features a bonded-in plastic 
floor panel and doors that slide down 
into the sills electrically. To accommo- 
date the doors and provide torsional 
strength, the sills are quite high and 
require the driver to slide in over 
them. 

Power for the plastic two-place is 
provided by the same 170-horsepower 
in-line six-cylinder engine used in the 
325 sedan. The suspension and brak- 
ing components are also adopted from 
the company’s three-series sedan. Top 
speed is 140 mph. And blasts to 60 
should take a scant seven seconds, ac- 
cording to BMW. 


Although the Z 1’s fresh, simple de- 
sign is reminiscent of the spartan MG 
and Austin Healey sports cars of the 
1950s, its price tag isn’t: The roadster 
will cost about $40,000. 


High-mpg egg 


With an ovoid shape similar to that 
of a well-known breakfast food, an ex- 
perimental Renault gets 138 mpg at 
a steady 56 mph. To achieve this out- 
standing mileage, the Renault Vesta 
relies on an ultra-efficient three- 
cylinder 27-horsepower engine. Drive 
to the front wheels is by a five-speed 
manual gearbox. Top speed is 87 mph. 


Unveiled at the Frankfurt auto show 
recently, the car features electronically 
adjustable pneumatic suspension that 
maintains a constant vehicle attitude 
regardless of load and varies ground 
clearance as a function of speed. Ride 
height is automatically lowered as 
speed increases to improve stability 
and handling, as well as to reduce 
wind drag. Renault claims an ultra- 
slippery drag coefficient of just 0.19. 
(Today's best production sedans have 
a drag coefficient of 0.30.) 

With seating for four people, the re- 
search vehicle is commodious by mini- 
car standards. But chassis weight is 

Continued 


Renault Vesta was designed for fuel 
efficiency. A special three-cylinder en- 


gine, lightweight materials, and a low- 
drag body help it get 138 mpg. 
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Real Ж, 
want redi taste. 


ыы — В Моло 


нан 


20 CIGARETTES 


© 1987 R.J. REYNOLDS TOBACCO СО. 


"tar", 0.8 mg. nicotine av. рег cigarette by ЕТС method. 


LIGHTS 


SURGEON GENERAL'S WARNING: Smoking 


Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy. 
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Extruded aluminum tubing space 
frames with plastic body panels could 


a mere 1,146 pounds. This is achieved 
by the extensive use of lightweight 
—but not exotic—materials. 


Aluminum skeleton 


New metal-forming techniques make 
aluminum a viable material for future 
cars, says Charles Haddad, manager 
of advanced engineering for Ford 
Motor Co. 

The latest in a series of *Probe V" 
concept cars features an extruded- 
aluminum space frame that serves es- 
sentially the same function as the 
steel-tube frame in the Pontiac Fiero. 
The Probe vehicle will be equipped 
with a 170-horsepower four-cylinder 
engine. It will also feature a four- 
speed automatic transmission, and 
will weigh about 2,000 pounds. The 
extruding technique is an effort to 
minimize the welding problems asso- 
ciated with high-volume aluminum 
production. “Using extruded alumi- 
num, we can reduce the number of 
welds from over 2,000 points as used 
in today’s cars to about forty points,” 
says Haddad. This could mean future 
vehicles that are more rust resistant 
and lighter for better performance and 
higher fuel economy. 


200-hp Buicks 


Buick’s turbocharged 200-horsepower 
3.8-liter V6 is looking for a home. The 
Buick Grand National, a powerful ver- 
sion of the old rear-drive Regal, has 
been discontinued. And normally that 
would mean the end of the line for its 
V6 turbo power plant. 

But Buick engineers don’t want to 
give up that engine’s dazzling power. 


be a stronger and lighter way to build 
future cars, says Ford Motor Co. 


One possible future nesting place for 
this engine is the new two-place Buick 
Reatta. Currently, the $30,000 Reatta 
is scheduled to get the new “3800” 
V6 with balance shafts. Another pos- 
sibility for the turbo V6 is the engine 
bay in the Riviera. Buick engineers 
are currently street- and track-test- 
ing a Riviera with the turbo engine 
installed. 


Gadget confusion 


Automobile manufacturers are con- 
cerned about powerful radio signals 
that may interfere with the operation 
of on-board electronic gadgets. Several 
European makers admit that this RF 
interference in the US. presented spe- 
cial problems for anti-lock braking 
systems. The problem actually slowed 
the introduction of these systems on 
several car lines. It seems that extra 
RF shielding was needed around the 
braking-system control units—the 
electronic brain. Without this pro- 
tection, the systems could become 
confused. But brakes aren't the only 
automotive systems that suffer from 
RF sickness. Gauges, ignition sys- 
tems, electronically controlled trans- 
missions, cruise control, and electronic 
fuel-injection systems are also appar- 
ently susceptible to false signals from 
sources outside the vehicle. 

Auto engineers, who previously re- 
lied heavily on expertise from the 
avionics industry, are now gaining 
experience with their own signal- 
generating chambers. In these cham- 
bers, powerful transmitters thoroughly 
test a vehicle's sensitivity to television 
and radio signals before it reaches the 
market. 


Sticky stuff 


Gluing car bodies together isn't as far- 
fetched as it seems. High-strength ad- 
hesives, already in common use in the 
aircraft industry, can be found in some 
limited applications on auto assembly 
lines. 

But cars are put together at a rate 
of about one a minute, which doesn't 
leave much time for glue to set. Now 
the Budd Co., which makes plastic 
body parts for several manufacturers, 
has developed a process that uses a 
brief burst of microwaves to heat ad- 
hesives without melting the surround- 
ing plastic. The system is claimed to 
cut curing time from six minutes to 
about 50 seconds. Budd also recently 
developed a new molding process that 
spits out plastic parts three times 
faster than in the past. 

Both developments are expected to 
increase the number of plastic panels 
used on future cars. 


4WS tires 


Engineers at some of the Japanese 
companies with four-wheel-steering 
cars suggest that the new steering sys- 
tem could have profound beneficial ef- 
fects on performance-tire design. 

For instance, one auto-company 
engineer suggested that given the al- 
most 20-percent improvement in dry 
handling that four-wheel steering 
provides, auto makers could use nar- 
rower tires with no effect on corner- 
ing ability. 

That would also mean that tire 
makers could rely less on the more- 
expensive, grippier (less wear resis- 
tant) compounds used in the ultra- 
high-performance tires. 

Sidewall stiffness can also be less- 
ened without reducing steering pre- 
cision. Low-sidewall tires would not be 
necessary for quick, precise steering 
response; performance vehicles could 
be fitted with taller-sidewall rubber, 
which rides more smoothly. 

And lastly, although it has yet to 
be verified by actual road tests, there 
may be less tire wear in a four-wheel- 
steering car. 


Service oasis 

Ford Motor Co. is introducing a new 
version of its OASIS electronic engine 
diagnostic system [“Microchip Me- 
chanic,” July] that calls up a past serv- 
ice record of each car that comes in 
for a checkup. 

In use, a small free-standing com- 
puter taps into Ford's central main- 
frame and recalls specific information 

Continued 
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he new Commodore” Amiga" 500 
is everything you never expected from a 
home computer. That's because we 
designed it to excite you. To dazzle your 
senses with 4096 colors and stereo sound. 4 
To unleash your creativity. To allow things 4 ta Ў 
you never dreamed possible in a home a 


А 
‚ computer. Because until now, they really t 
жеш. animales. 


Like built-in speech synthesis, so 


you'll always have someone to talk to. т educates. 


Pro-quality 3-D animation that lets even 
- beginners put their ideas in motion. 
Colorful educational programs that make 3 S a ome О се, 
lessons fun and memorable. A complete . , А 
home office with powerful spreadsheet i t d 
and database programs—even word EM S d Vl eo S u 10, 
processing with WordPerfect? And 2 - 
unlike any other home computer, the k Í Ї | t € ), 
Commodore Amiga 500 can multi-task, 3 S arca e d es In S en на 
so you can run several programs at the 


EE it to your VCR with an optional S the new Commodore 


RF modulator, and the Commodore A 0 
Amiga 500 becomes a home video pro- 9 500 Ї Ї | Í Ї | t 
duction center. Paint graphics over video E ga О е CO u er 
images. Create moving 3-D titles, Produce 
your own animated feature. 
And for pure fun, enter the incredi- 
ble world of stereo Amiga video 
With graphics so good, pem 
makers use them ín their coin. 
machines. 


AND NOW YOU CAN SEE 
We captured the ex 
and power of the Commodore 
ona special VHS vide 
leo Tes 


: Only Amiga Makes It Possible. 


HANS G. LEHMANN/HIDDEN IMAGE 
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Saturn is caught out on a spin at the 
proving grounds. This latest version of 


on a particular vehicle by calling up 
the car's vehicle identification num- 
ber. Along with past service records, 
warranty and recall information af- 
fecting the particular car is instantly 
available. 

For the moment, the new system is 
compatible only with the 1988 Lincoln 
Continental, but eventually it will be 
used throughout the Ford lineup. 


Joint-venture sportster 


Diamond-Star Motors isn't exactly a 
household word yet, but it will be soon. 
Diamond-Star is the name chosen for 
the joint venture between Mitsubishi 
Heavy Industries and Chrysler Corp. 
Plans call for the companies to start 
assembling cars in a Normal, Ill., 
beginning late next year. 

First sketches of the proposed proj- 
ect reveal a sleek sports coupe, rather 
than the economy car that was antic- 
ipated by the motor press. Chrysler 
sources say the new coupe will even- 


GM's high-technology, high-efficiency 
car is a four-door notchback sedan. 


tually be sold through Plymouth out- 
lets, while the Dodge division will get 
a restyled Daytona. Mitsubishi show- 
rooms will also get a slightly modified 
version of the car. 

The initial power plant expected is 
a turbocharged 2.6-liter four-cylinder. 
But Diamond-Star is also studying fu- 
ture V6s. Of course, car companies 
don't get big and healthy on sportsters 
alone. A four-door family sedan will 
be coming shortly after the sports car 
is introduced. 


Saturn sighted 


GM's Saturn project, billed as a test 
bed of manufacturing and chassis 
technology, seems to be getting more 
conventional as production—still some 
rs away—gets closer. 

py photos of 

prototype Saturn sedans 

revealed a conventional 
notchback, four-door de- 
sign. A two-door coupe is 


planned as well, with both cars ex- 
pected in 1990, when they will likely 
replace the current Nova. Nova is the 
much-trumpeted car that Toyota and 
GM are building jointly at a plant in 
Fremont, Calif. 

Cancellation of several advanced- 
concept power plants, particularly the 
innovative Manhattan engine, which 
was to have featured a one-piece cyl- 
inder head and block, now makes it 
likely that Saturn will share drive 
trains with other GM subcompacts. 


Toyota V8 


Toyota’s new 3.8-liter V8 was dis- 
played at the Frankfurt, West Ger- 
many, auto show in the guise of an 
experimental engine in the new 
FXV-II concept car. It may become the 
first Japanese-built V8 in the US. 
market. It is certainly the prime can- 
didate to power the new “Lexis” lux- 
ury-car series. 

Details of the new engine show a 
silicon-aluminum block with dual 
intake manifolds. Four valves per 
cylinder are used, with a combustion- 
pressure sensor in each cylinder to 
control fuel injection. 


Contributors: David Scott (Europe), Jack Keebler 
(New York) 


Diamond-Star sportster, a proposed Chrysler-Mitsubishi project, will feature a V6 engine or turbocharged four. 
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If you think the best way to pay for college is to 
put it off for a few years and join the military, you re 
half right. 

Because with the New GI Bill, you can join the 
Army National Guard and earn over $15,000 for 
college. 

But best of all, you serve part-time, as little as 
two days a month and two weeks a year. Which means 
you can go to school full-time. Right now. On us. 

So the question you have to ask yourself is not, 
can you afford to go to college. 

е question is, can you afford to wait. 

For more information about the Army National 
Guard and the New GI Bill, fill out the attached 
coupon and mail it in. Or call 800-638-7600.* 


"19 Hawaii: 7: Puerto Rico: 721-4550. Virgin Islands (St. Croix) 
7 800-152-5794; In Alasi 


Army 


Amm л 
MAIL TO: Army National Guard, Р.О. Box 6000, Clifton, NJ 07015 | 

ie 
NAME | 
ADDRESS es ||| 

USCITIZEN О 

AREACODE PHONE [ 
SOCIAL SECURITY NUMBER BIRTH DATE 
OCCUPATION |ARMY/ | 
STUDENT O HIGH SCHOOL O COLLEGE | 
PRIOR MILITARY SERVICE C YES C NO | 
BRANCH RANK AFM/MOS | 


Guard 
ааа ан NER ___ _ AISMCPIZNP. Д 


GOVERMENT REPRESENTED BY THE SECRETARY OF DEFENSE AL NOHTE RESERVED 


Americans At Their Best. 


By DAN McCOSH 
Detroit Editor 


me, and kicked up gravel with 
the rear wheels on the “For Sale" sign 
when you were leaving town. Most 
cars today are frameless welded boxes 
with a smallish front-drive power 
train. So it ought to be 10 years too 
late to get into a serious argument 
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t wasn't so long ago that a regular 
ir had а proper engine and a full 


over the merits of front-wheel drive. Oldsmobile Cutlass Supreme. That 

But this year General Motors Corp. means it's eyeball-to-eyeball, pound- 
makes the rear-to-front-drive switch — ing-on-the-table, beer-can-crushing 
on some of its last “regular” cars, the time again as the partisans line up. 
Buick Regal, Pontiac Grand Prix, and GM converted its intermediate se- 


dans to trans- 


verse-engine 
front-wheel dri 


in 19 


front-engin: 
driv 


atric set—the Regal, Сий 
Prix, and Monte Carlo—have 


—but it 
clung to its line of 


, two-door interm 


, Grand 


been 


“the front-drive R 


Luxury sports e raped PIGS from bottoms Bu: 
Regal Custom, Mercury. Couga NR- and.Chry sero 
ate пасагу 


LeBaron Coupé? 


@ ir^ spo 
hood -Winery-in™ ille. 


ille e. Y. 
p 


reay-drivé Cong: 
2 ik. 


essentially unchanged for 10 years 
Now GM plans a sweeping launch 


m, to replace its mid-si 

es, and wagons in the next 
. This time around, the 
sports coupes change first— which 
means that GM is phasing out some 
of the most popular front-engine, full- 

frame, rear-drive cars ever built. 
If this is starting to remind you of 


E 


debacle of a 
ago, whereby a comfortable 


when we de- 

cided to test the '88 front-drive Regal, 

GM10 car on the market. (It 

a new Pon- 

tiac Grand Prix and Olds Cutlass Su- 

preme, and next year by a new front- 
drive Chevrolet Monte Carlo.) 

Continued 
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YES, YO 


CHEVY ASTRO 


The van that can lets you 
and your family do things 
that are a no-no in smaller, 
less powerful mini-vans. 
Yes, you can enjoy the 
biggest V6 in any van 
as standard. 

Astro Passenger Vans fuel- 
injected 4.3 Liter Vortec V6 
is the biggest V6 you can get 


E 


in any size van. With 150 
horsepower, Vortec V6 is easily 
the most powerful engine in 
Astros class. And it's standard. 


Yes, you can tow up to 
three tons. 

Rear-drive Astro has up to 
6,000 Ibs. of towing capacity 
available when properly 
equipped, including passen- 
gers, cargo and trailer. That's 


more than any Ford, Dodge 


Yes, you can seat 
up to eight. ^ 
Astro offers available seating , 


for up to eight on all trim 
levels. You can fold down or 
snap-release the middle and 


available rear seat for many 
cargo and seating arrange- 
ments. Or, you can take 
command with available high- 
back captain's chairs in front 
and amidship. 

Yes, you can have up 

to 151.8 cu. ft. of cargo 
room? 

Astro is compact enough for 
a family garage. Yet it lets 
you pack a load that wont fit 
an Aerostar or even a Dodge 


Grand Caravan or Plymouth 
Grand Voyager. 

Yes, you can... yes, you 
can... yes, you can. 

Astro also lets you swing-out 
the rear doors. Load through 
a bigger side door opening 
than Ford, Dodge or 
Plymouth mini-vans. Tour 
with the largest optional fuel 
tank in a mini-van: 27 gallons. 


So why buy a no-you- 
can't van? Think positively 
and test drive the liberating 
world of room, power and 
comfort in Chevy Astro. It 
really is the van that can. 


Comparisons based on latest available data 
*With rear seats removed. 


- OFAMERICA 7 TODAY'S CHEVY TRUCK 


Sporty coupes continued 


Mercury Cougar demonstrates a 60- 
to-0-mph stop in less than 160 ft. The 


Merc's front spoiler practically kisses 
the pavement in the brake lane. 


Chrysler’s LeBaron Coupe locks its 
passenger-side tires. The result was an 


ACCELERATION 0—60 (sec.) 


CHRYSLER LEBARON COUPE 


MERCURY COUGAR XR-7 


BUICK REGAL CUSTOM 
5 10 15 


overly long, smokey stop that left the 
car cocked sideways in the lane. 


BRAKING 60-0 (ft.) 


MERCURY COUGAR XR-7 


BUICK REGAL CUSTOM 


CHRYSLER LEBARON COUPE 


20 125 150 175 200 


HANDLING ( ) MANEUVERABILITY (mph) 


MERCURY COUGAR XR-7 
CHRYSLER LEBARON COUPE 
BUICK REGAL CUSTOM 


55 60 65 70 
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CHRYSLER LEBARON COUPE 


BUICK REGAL CUSTOM 


MERCURY COUGAR XR-7 


75 25 30 35 


In making the switch, GM has cre- 
ated a far more modern car. The new 
Regal is lighter and stiffer with a 
more sophisticated suspension than 
that of the '87 Regal it replaces. The 
compact, transverse-mounted drive 
train with the transaxle up front helps 
retain the interior room of the old 
car—despite a slightly shortened 
wheelbase and an eight-and-a-half- 
inch reduction in overall length. 

What's missing is the heft and feel 
of a V8 pushing you along the express- 
way at barely over idle. If you want 
to get some money on the table on the 
merits of front versus rear drive, you 
just have to point to the Mercury Cou- 
gar XR-7, which was also made light- 
er, stiffer, and more sophisticated five 
years ago—but stayed with rear drive. 
That made it easy for Ford engineers 
to put in a proper 302-cubic-inch V8 
option, which has been tweaked an ad- 
ditional 10 horsepower for 1988 to 155 
horsepower with 265 pound-feet of 
torque, while Buick makes do with 
125-horsepower 2.8-liter V6. Installa- 
tion of larger engines in the Buick 
is limited by the transverse-engine 
mounts. (Only Cadillac has so far mas- 
tered a sideways V8.) 


What about LeBaron? 


And to prolong the argument, bring 
in the year-old Chrysler LeBaron 
Coupe. With a wheelbase four inches 
shorter and an engine less than half 
the size of the Mercury's, the LeBaron 
is slightly over its head. Regardless, 
it's Chrysler's best effort to date to 
come up with a sport coupe. And 
the optional 146-horsepower 2.2-liter 
turbo engine gives it the potential to 
be more fuel efficient and to beat the 
other two in raw acceleration. 

Which was how we came to test the 
Regal, XR-7, and LeBaron—the Mad- 
die Hayes, Mike Hammer, and Spenser 
of the sports coupes—each working 
over the same plot with dramatic dif- 
ferences in style. 

As the newest on the block, the 
Regal has the most to prove. By now, 
GM has put five car lines on its favor- 
ite fad diet —shortening the wheelbase 
and converting to front-wheel drive. 
They've all come back from the sum- 
mer spa smaller, lighter, and more ef- 
ficient. But front-drive coupled to a 
unit body can transmit noise into the 
passenger compartment like a night 
manager knocking on the door of a 
cheap motel room. Likewise, the heavy 
front-weight bias makes designing 
brakes tricky, and the normally lightly 
loaded rear axle may struggle with the 
weight of three hefties in the rear seat. 

And to make a definitive improve- 
ment, the new GM sport coupe had to 

Continued 
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M AEROSPACE SHIRTS 


CAPTURE THE EXCITEMENT! 

All the leading Aerospace Manufacturers wear them, you can foo! Unbeliev - 
ably detailed electrifying High Tech visual designs of the world’s most exotic 
and advanced aircraft, screen printed in brilliant colors. Sizes; S(34—36], 
M(38—40), (42-44), XL(46—48). Also available XXL(50-52) T-Shirts only. 

For quick delivery credit card holders may place their orders by phone 

toll- free at 1-800-272-7171. International orders phone (602) 966-7613. 

To order by mail send check or money order payable fo Blackbird 
International. Include shipping charges with your payment. Arizona 
residents add 6.5% sales tax. U.S. dollars only, no cash or C.O.D. 
Specify item number, size, and color when ordering. 
100% Guarantee Allow 2-3 weeks for delivery. 


‘Add the following amount(s) fo your order before you total. 
[Exomple: two items shipped in U.S A. would be $2.75) 


Fà 
Classic Shirt, 
Classic Design, 
with Comfort 
ю match. 
100% Cotton 
Tech Shirts. 
White only. 


Credit Card Orders 
Phone Toll-Free! 


000 = 272 = 710 


or, send payment by mail to: 


HLACIKHAIUE TZ, 


Box 8607, Scottsdale, AZ 85252-8607 


ir the latest slant in Aviation. 100% Cotton Heavyweight 
T-Shirts. Full Color Airmarks™ on back, with pocket mark 


Y [see inset) on front. White only. © 1987 Blackbird International Ай Rights Reserved 


Sporty coupes continued 


POPULAR SCIENCE TEST RESULTS 


TEST RESULTS MA 
Acceleration (sec.) t 
- 3.6 3.2 3.2 
0—60 mph 11.4 9.7 9.9 
Brake test, 600 mph 
qe mdr is) 178 191 158 
Pedal pressure, cold (Ibs.) 
(0.5-G stop 15 17 19 
Pedal pressure 
(0.5-6 stop d 20 21 21 
Handling test (mph) .... 68.2 69.5 70.4 
Maneuverability test (mph). 31.6 32.5 30.0 
Interior noise (dBA) 
At idle a 48 55 50 
At 60 mph 65 68 66 
EPA FUEL MILEAGE (moe) 
аа 29 25 
21 18 
100.3 1042 
184.9 200.8 
68.5 711 
50.9 538 
SPECIFICATIONS (as tested) 
Engine type v8 
Кеки (cu. inter) 302/5.0 
89:1 
putet EFI 
Net horsepower i 155 @ 3,400 
Net og Б бтрт 265 @ 2,200 
Transmission. 4-speed automatic 
Final drive ratio. 3.08.1 
Steering : Power, rack and pinion 
Turn diameter (ft.) 41.2 
Front suspension MacPherson strut with 
coil spring mounted on 
lower control arm 
Rear suspension Quadra-shock four- 
bar link 
B eva Disc/drum 
Curb weight (lbs) 3,485 
F/R weight distribution (%) 55/45 
Fuel tank (gal.) 221 
Trunk volume (eu f). 14.6 
Base price $16,266* 
Price as tested. $17,516* 
"Estimated, price not set 
Major options (over $100): !Popular-equipment discount package (air rear-window 


30 | PoPULAR SCIENCE 


PS ———À ratings 


have at least some of the solid feel 
from the old rear-drive coupe. In 
Buick's case, that's a tough act to fol- 
low, since the turbocharged 3.8-liter 
Grand National, being phased out at 
the end of the year, could run fender 
to fender with a Corvette. 

Buick claims that brute muscle is 
fading at the division in any case. 
GM’s new philosophy is to let each 
division develop its own personality. 
Performance is supposed to be for Pon- 
tiacs; finesse is for Buicks—so it's no 
surprise that the Regal was the slow- 
est in this sporty trio, clocking an 
11.4-second 0-to-60-mph time, or a sec- 
ond and a half slower than the XR-7 
and LeBaron. 

The 2.8-liter V6 is a heavily com- 
puterized engine with port injection 
and cylinders at a 60-degree angle to 
allow even firing without the stag- 
gered crank pins associated with 90- 
degree V6 engines. Aluminum heads 
and a dressy aluminum intake mani- 
fold keep it light, while new ball- 
tipped injectors are supposed to be less 
prone to fuel clogging. Distributorless 
ignition and a neat sliding "gate" that 
closes off the idle-air passage make 
for a smooth warm-up period. An anti- 
knock sensor and new cylinder heads 
allow a jump in compression ratio 
from 8.5:1 to 8.9:1. 

The Mercury's engine also has elec- 
tronic port injection, but otherwise is 
Ford Motor Co.'s familiar slow-turning 
wedge-head five-liter V8. This engine 
produces 155 horsepower with a whop- 
ping 265 pound-feet of torque at a lei- 
surely 2,200 rpm. The tire-toasting 
torque of the V8 necessitates a four- 
shock setup on the rear axle with a 
limited-slip differential as standard 
equipment. 

Chrysler’s 2.2-liter turbocharged 
four-cylinder kicks out a respectable 
146 horsepower, but the 170 pound- 
feet of torque doesn't come on until 
3,600 rpm. The latest version of the 
2.2-liter engine uses roller-type rocker 
arms and a special idle package to re- 
duce noise. 

Well in front of the Buick were the 
Mercury and Chrysler. Both averaged 
9.9 seconds from 0 to 60 mph. The 
LeBaron had the quickest run on test 
day with a 9.7-second sprint. But the 
times don't describe the relaxed, easy 
manner of the XR-7s V8 running 
through Ford's four-speed overdrive 
automatic compared with the buzzy 
strain of the LeBaron's turbo running 
through a five-speed manual. The 
LeBaron even strained on mild grades 
unless the revs were kept high with 
lots of downshifts—which allowed 
the turbo to spool up to boost speeds. 

It's interesting to compare the en- 

Continued 
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verwhelm Your Favorite Driver 
(That's a guarantee) 


Remember those few times when you came 
up with the perfect gift? You could tell; the 
recipient was absolutely overwhelmed. He kept 
asking how you knew. 

Hits The Sweet Spot 

That's the effect ESCORT has on drivers. If 
they don't already have one, they know it by 
its reputation. It's the classic of radar warning; 
the one Road & Track says ". . . is highly 
recommended.” 

Well over a million drivers have chosen 
ESCORT since it was introduced in 1978. Probably 
you know several of them in your own circle of 
friends, Ask about us. 

We'll Stand On Our Record 

Most of all, owners appreciate ESCORT's 
legendary performance. We're committed to 
advancing the technology of radar warning. And 
when our engineers make a breakthrough, we 
don't save it for a new model. We make the 
improvement immediately. That way ESCORT 
always delivers the latest science in radar warning. 

The results speak for themselves. Popular 
Mechanics, in the July 1987 issue, ranked 
ESCORT highest of all eleven brands tested, 
saying, "Clearly, the ESCORT is the best radar 
detector around. When it first came out, the 
ESCORT was the most expensive detector on 
the market. This is no longer true—which makes 
the ESCORT not only the best performer, but 
something of a bargain!” 


Power-ON LED 


and Sensor Meter 


Signal Strength — Highway/Cty/Mute. 


Switch 


More Than Legendary Performance 

Advanced technology is only one of the 
reasons ESCORT makes an overwhelming gift. 
Consider the way it works. You know how a few 


All Accessories Included: ESCORT comes complete with a molded 
carrying case, coiled cord, straight cord, visor clip, hook-and: 
loop mounting, spare fuse, spare alert bulb, and a comprehensive 
‘owner's handbook. Gift-box available at no extra charge. 


possessions in this life get to be favorites 
because there's just something about them—a 
certain heft and feel, a certain way of going 
about their business—that just seems to be 
exactly right. 

ESCORT is like that. Its housing is made of 
heat-treated 6063-T5 aluminum, which protects 
the sophisticated components within, and also 
gives a substantial feel. The audible warning 
uses Morse-code frequency (1024 Hz), which 
cuts through even a Ferrari's interior noise, yet 
won't jangle your nerves. A fully adjustable 
volume control lets you set the level. The alert 
lamp is controlled by a photoelectric eye, which 
makes it visible on the brightest day, yet dims 
automatically to eliminate nighttime glare. The 
list goes on, but we'll trust any ESCORT owner 
to give you the details. 

The Joy Of Giving 

Here's an ESCORT feature for the gift giver. 
Shopping is as easy as a toll-free call. No parking 
problems and no crowded stores. We make 
ESCORT in Cincinnati and we sell directly to our 
customers. Just pick up the phone. Orders in by 
3:00 pm eastern time Monday through Friday 
go out the same day. We'll pay for UPS shipment. 
A gift box is available at no charge. 


For last minute shoppers, Federal Express 
guarantees overnight delivery for only $10 extra. 
Call today and ESCORT could be in your hands 
tomorrow morning. 

About That Guarantee 

Christmas or anytime, we make the same 
promise. If you aren't satisfied within 30 days, 
send ESCORT back. We'll refund all your money 
and your return shipping costs. There are no 
hidden charges. 

Car and Driver called us the “class act" in 
radar detection. Your favorite driver will wonder 
how you knew. 


Order Today 


ESCORT $245 (OH res. add $13.48 tax) 


TOLL FREE...800-543-1608 
(Mon-Fri Ват-11рт, Sat-Sun 9:30-6 EST) 


By mail send to address below. All 
orders processed immediately. Prices 
slightly higher for Canadian shipments. 


ESCORT 


AR WARNING RECEIVER 


Cincinnati Microwave 

b Department 01607 
One Microwave Plaza 
Cincinnati, Ohio 45249-9502 


1987 Cincinnati Microwave, Inc. 


Recondition the furniture. 


New, improved Formby” Condi- ^ natural wood oils, which penetrates 
tioning Furniture Refinisher is deep into the wood fibers to help 
uniquely formulated to help condi- prevent drying and cracking. And 
tion the wood as you dissolve old since Formby’s dissolves the finish 
varnish, lacquer and shellac. so gently, you don't have to 

Formby’s Conditioning sand or scrape. 
Furniture Refinisher ‘Trust Homer Formby. 
containsa special wood The best friend your 
conditioner rich in wood ever had. 

© 1947 Thompson & Formby Inc. 


THREE WIPING EDGES 


¢ INSTEAD г ш 


e First edge 
removes water & snow 


• Second edge removes bugs, 


road film, dirt. 

* Third edge squeegees glass clean. 
WORLD'S FIRST SYNTHETIC WIPER BLADE. EASY, DO-ITYDURSELF INSTALLATION. 
Made from DuPont Nordel* —the same Includes 2 complete units: High Quality 
material used in 50,000 mile radial tires. Black Metal Superstructure complete with 
Will never tear, crack, split, rot, dry out ог Tripledge Lifetime Wipers. They snap on in 
stick. Not affected by ice, snow, blazing seconds. Custom fit virtually every US. and 
зип, smog or road chemicals. import car, van or truck 


PRICE PER 
PAIR 95: 


Bi 

poss. 
95 make, 
model, year of car. 


CALL TOLL-FREE! 
1-800-847-0653 


PA residents call 1-215-638-8008 or 
send check, money-order or card num- 
ber and expiration date of your Visa or 


MasterCard. =o 
. TRIPLEDGE WIPER CORP. 
Dept. 09-12, 3165 Tucker Road, 
Bensalem, PA 19020 


YES! send me _____ pair of Tripledge 
Lifetime Wipers—the only wiper GUARANTEED 
for the life of your car. 


[i 
2 pc $2390 Save$2 00 
3 pr $341 


Name. 
Address 
City. State mi 
Ра Residents Add Sales Tax 
VISA/MC# __ Exp. Date. 
Car #1: Year... Make — 
Car #2: Year Make. 
Car #3: Year. Make — 
Car #4: Year. Маке — 
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Sporty COUPES Continued 


gines in terms of theoretical efficiency. 
The Buick V6 generates 44.6 horse- 
power per liter of displacement, com- 
pared with the Cougar’s 31 horsepower 
per liter and the Chrysler’s 66.4—an 
enormous spread that illustrates 
widely differing philosophies about 
how to get power. The LeBaron is at 
the far end of the scale in terms of 
squeezing power out of a relatively 
small engine. In the Regal, one horse- 
power is pushing 24 pounds of curb 
weight, compared with 22.3 pounds 
for the Cougar and 19.2 for the 
LeBaron. That the LeBaron’s advan- 
tage here doesn't show up in acceler- 
ation figures demonstrates the advan- 
tage rear drive provides in getting the 
power to the ground in the XR-7. 

Power plants aside, our handling 
evaluations further separated the 
character of the cars. The Regal em- 
ploys a fully independent rear-axle 
setup adapted from last year’s Cadil- 
lac Seville and Eldorado. A transverse 
fiberglass leaf spring is anchored at 
each end by a trailing arm, lateral 
link, and vertical strut. In contrast, 
the XR-7's coil-sprung rear axle is al- 
most conventional, except for a sec- 
ond set of horizontally mounted shock 
absorbers to control axle windup. The 
LeBaron uses the same trailing arm, 
twisting-beam axle used in all of the 
Chrysler sedans. 

Of the three designs, the indepen- 
dent rear-suspension system on the 
Regal would be expected to handle 
bumps and jolts most smoothly; and 
it does. Even more noticeable was the 
lack of roll steer in hard cornering 
or tail-happiness at the limit of adhe- 
sion—quirks that often emerge as in- 
dependent rear suspensions let the 
wheels get a tad too independent. 


Speed stats 


The Regal proved both quick and 
stable. Although it was the slowest 
of the group through the high-speed 
grid, with a set of new Goodyear 
Eagle GT+4 tires |see “High-Perfor- 
mance Tires,” this issue] our test car 
came within 2.2 mph of the XR-7’s 
blistering speed through the high- 
speed cones and beat the Cougar 
through the low-speed gates by 1.5 
mph. The Cougar XR-7 ran the high- 
speed pylons fastest at 70.4 mph, com- 
pared with the Regal's 68.2 and the 
Chrysler's 69.5-mph time. In the low- 
speed test, the LeBaron came out on 
top with 32.5 mph compared with the 
Regal's 31.6 mph, and the Cougar's 
30-mph slalom wiggle. 

The LeBaron's quick trip through 
the low-speed gates wasn't entirely due 
to its narrow track, however. Chrysler 
has worked on its basic front-drive, 

Continued 
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Train for the Fastest Growing Job Skill in America 
Only NRI teaches you to service all computers 


compatible microcomputer 


With computers firmly established in 
offices—and more and more new 
applications being developed for every 
facet of business—the demand for 
trained computer service technicians 
surges forward. The Department of 
Labor estimates that computer 
service jobs will actually double in the 
next ten years—a faster growth rate 
than for any other occupation. 


Total systems training 

No computer stands alone... 

it's part of a total system. And 

if you want to learn to service and 
repair computers, you have to under- 
stand computer systems. Only NRI 
includes a powerful computer system 
as part of your training, centered 
around the new, fully IBM-compatible 
Sanyo 880 Series computer. 

As part of your training, you'll 
build this highly rated, 16-bit IBM- 
compatible computer system. You'll 
assemble Sanyo's "intelligent" key- 
board, install the power supply and 
disk drive and interface the high- 
resolution monitor. The 880 Computer 
has two operating speeds: Standard 
IBM speed of 4.77 MHz and a 
remarkable turbo speed of 8 MHz. 
It's confidence-building, real-world 
experience that includes training in 
programming, circuit design and 
peripheral maintenance. 


No experience necessary — 
NRI builds it in 


Even if you've never had any previous 
training in electronics, you can succeed 
with NRI training. You'll start with 
the basics, then rapidly build on them 
to master such concepts as digital 
logic, microprocessor design, and 
computer memory. You'll build and 
test advanced electronic circuits using 
the exclusive NRI Discovery Lab?, 
professional digital multimeter, and 
logic probe. Like your computer, 
they're all yours to keep as part of 
your training. You even get some 
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Your NRI total 
systems training includes all of this: 
NRI Discovery Lab’ to design and modify circuits 

* Four-function digital multimeter with walk-you-through instruction on 
audio tape * Digital logic probe for visual examination of computer circuits 
* Sanyo 880 Series Computer with “intelligent” keyboard and 360K 
double-density, double-sided disk drive • High resolution monochrome 
monitor * 8K ROM, 256K RAM • Bundled software including GW 
BASIC, MS DOS, WordStar, CalcStar * Reference manuals, schematics, 


and bite-sized lessons. 

of the most popular 

software, including маен ТА 

GW Basic and NS Eu 

DOS. ё Bulg vour oun logie le the 
<3 “intelligent” keyboard. . . 

Send for 100-page hw 

free catalo, à 

Pd E 

Send the post-paid power supply, 

reply card today for 3] checking all 

NRI's 100-page, full-color catalog, nate 

with all the facts about at-home ee ital 

computer training. Read detailed Multimeter. 

descriptions of each lesson, each From there, 

experiment you perform. See each (instal the 

piece of hands-on equipment you'll dux tbe and 

work with and keep. And check 

out NRI training in other high-tech 

fields such as Robotics, Data Com- MFI -00.3 

munications, TV/Audio/Video McGraw-Hill Continuing Education Center 

Servicing, and more. 3939 Wisconsin Avenue, NW 

Tf the card has been used, write to Washington, DC 20016 E 
NRI Schools, 3939 Wisconsin Ave., Wel Give You Tomar: 
N.W., Washington, D.C. 20016. pia Rained Trademark ol tations Business 
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Better known as the Dremel Moto-Tool’ A tool That's the kind of powerful speed you need in jn 
that tackles dozens of different do-it-yourself projects ће garage to remove rusty screws froma license plate. 4 
quickly and easily. And the kind of compactness it takes to do the job in a 
The Moto-Tool is a compact, handful of power ^ hard-to-reach place. Just slip in the cut-off wheel " 
that accepts a wide variety of bits to perform a wide to reslot the screws. Or use the same bit to cut them ` 
variety of tasks. From the front door to the backyard. off in seconds. The Moto-Tool does whatever it takes. 
And everywhere in between. That goes for working under the hood, too. 


For starters, you can fit a lockset in no time flat Use the wire brush to clean corroded spark plugsand — *" 
with the sanding drum. The Moto-Tool makes sawdust dirty metal parts. The Moto-Tool turns this task into a 
fly in places where other tools barely have room to quick clean-up. 
scratch the surface. It masters do-it-yourself projects all over the 

If the surface is metal, the Moto-Tool is perfect house with just the change of a bit. The same tool you 
for the job. Like sharpening your lawn mower blades ^ used today to cut copper tubing, you can use tomorrow 
quickly and easily. Right in the back yard without hav- to safely polish antique brass. Now that's versatility. 


ing to remove any parts. Simply drop in the grinding The Dremel Moto-Tool. Put it to the task for all B 
stone and let the Moto-Tool's 30,000 RPM do all the work. the tasks you want to put behind you. = 
® x 


Gets the job done bit by bit. 


Call 1-800-852-0852 for more information on Dremel products. 
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Sporty coupes continued 


solid-rear-axle setup through the years 
until it has become one of the best- 
balanced front-wheel-drive arrange- 
ments—on a flat surface. Trouble 
comes with the small bumps and pot- 
holes of the real world, where ride 
harshness makes the suspension's so- 
phisticated veneer appear thin. 


Painful potholes 


This lack of sophistication also 
showed up in the noise test, with 55 
dBA at idle and 68 dBA at 60 mph. 
Subjectively, several testers remarked 
on the car's painful inability to han- 
dle New York City potholes. The 
LeBaron's strong point is light, pre- 
cise steering that on twisty back roads 
can almost make you think you're pi- 
loting a Porsche—at least until the 
cranky five-speed transmission, a 
chronic problem with Chryslers, 
brings you back to reality. 

Engineers on the Regal went to con- 
siderable effort to keep machinery 
noise from creeping into the passen- 
ger compartment. Two obvious under- 
hood sound- and vibration-attenua- 
ting devices are the torque-control 
arms that brace the top of the engine 
to subdue fore-and-aft shake in the 
transverse engine. Less obvious are 
the sound-deadening bulkhead at 
the front of the passenger compart- 
ment and the sophisticated hydraulic 
engine-mount system. 

At the track, the sound meter read 
a whisper-quiet 48 dBA at idle, and 
the Buick was likewise the quietest 
car in the test trio at 60 mph. But 
regardless of all this acoustical care, 
some road thumps and tire noise that 


View from the driver's seat 


The Chrysler LeBaron's lack of ride and en- 
gine smoothness—as well as its mediocre 
braking performance—was a big disappoint- 
ment. And Chrysler is obviously asking too 
much of the solid but pedestrian engine, drive 
line, and suspension components that work 
so well in its less expensive products. The 
LeBaron's handsomely sculptured body prom- 
ises luxury, but close your eyes for a second, 
and you're driving a K-car. 

Frankly, I'm torn between the Regal and 
the Cougar. Good sense about fuel economy, 
balanced power, foul-weather traction, and 
good ride comfort dictates the Buick. But a 
sporty car is a fun car, and there the Buick 
falls short. The 2.8 makes adequate power 
for a base model, but what this “sporty” car 
needs is muscle— perhaps in the form of a 
24-valve or turbo version of the present V6. 
The Cougar, however, lacks nothing. It has 
reached the apex of its chassis and brake- 
system development cycle with a highly re- 
fined version of Ford's wonderful, powerful 
five-liter V8. Make mine a Merc, unless fuel 
prices rise.—Jack Keebler 


would have been soaked up with a full- 
frame car still creep into the Regal. 

Oddly, the transition to a smaller 
unit-body front-drive layout didn't save 
much weight. The new car is a mea- 
ger 106 pounds lighter than the old 
rear driver. This is probably further 
evidence that GM has added some 
weight during body stiffening. 

Part of the reason behind a sport 
coupe is the feeling of personal lux- 
ury that sporty-car ownership imparts 
—the kind of feeling you get when the 
kids have moved out and you've moved 
into the condo. A handful of quirks 
almost spoiled this in the test cars: 
The Regal diminishes a basically mod- 
ern, efficient interior with an instru- 
ment panel that makes you feel as if. 
you're peering into a mail slot to guess 
your speed. The LeBaron's so-called 
"passive" shoulder belt unreels from 
the center console when you open the 
door, then it's hit or miss whether it 
spools back up again when you close 
the door. The XR-7's four-speed over- 
drive transmission tended to hunt 
for the proper gear on hills. 

The LeBaron fared the worst in the 
brake tests, barely getting under 180 
feet after several tries. The test team 
found that the brakes were difficult 
to modulate despite their general re- 
sistance to fade. In sharp contrast, the 
Cougar stopped in less than 160 feet 
several times, including one sparkling 
152-footer. In the middle was the four- 
wheel-disc-brake-equipped Regal, with 
a five-stop average of 175 feet. (Chrys- 
ler claimed that the long stopping dis- 
tances were due to pads and shoes that 
had been broken in improperly. After 
the LeBaron was repaired and re- 
tested, its average was 170 feet.) 

My conclusion: The Regal is one of 
the most refined front-drive cars ever 
to come from Detroit's drawing boards, 
and future cars based on its GMIO 
chassis will be major improvements 
over the current GM intermediates. 
With four-wheel disc brakes, front- 
drive power train, and independent 
rear suspension, it's technically well 
detailed and fresh, but not startling. 

But for sheer around-town smooth- 
ness, the Regal closely approaches, 
but doesn't beat, the rear-drive V8- 
powered Cougar. If you aren't worried 
about the price of fuel and can stand 
its slightly smaller interior, the XR-7 
could be your best bet. 

The LeBaron will probably remain 
for a long time one of the most frus- 
trating cars PoPULAR SciENCE has 
tested. It is agile, sporty, and hand- 
some. And economy of operation may 
be its strongest point. But while it's 
clearly improved over recent Chrysler 
efforts, it truly lacks the mechanical 
polish of the other two cars. us 
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THERE'S 
NO END 
TO WHAI 
IT DOES 
FOR YOU. 


Buy a specially marked 3950 
Moto-Tool* Kit between now and 
December 31st and receive a free 
gift worth up to $24.00. Choose 
any one of the top quality acces 
sories shown here. Each would 
make a valuable addition to your 
workshop. With the Moto-Tool and 
à free accessory, 
there's no end to 
the tasks you can 
master. See your 
dealer for complete 
#2217 Meto-Tool Holder] details, 


Dazzling 
data discs 


They look like audio CDs, but produce no 
music. Instead, CD-ROMs hold massive 
quantities of computer data. At a keystroke 
they can take you on a walking tour of Europe 
or let you browse through an encyclopedia. 


By G. BERTON LATAMORE 
Drawing by Roy Doty 


New York City. I had gone on a promise from Gro- 

lier Inc. that I would see something "entirely new 
in publishing." When I arrived, John Croll handed me a 
small silvery disc. It looked like a compact disc, with the 
same rainbow effect across its surface. "That," he crowed, 
“is the new Grolier Electronic Encyclopedia." 

When I looked at him incredulously he took the disc 
back from me and put it in a player attached to a PC. 
"Suppose you want to look up information on Abraham 
Lincoln," said Croll, motioning to the printed encyclope- 
dia on the shelf. I took down the L volume and within 
minutes found the essay on Lincoln with his picture in 
black and white. *Now try it on the computer," he said. I 
typed the words “Lincoln, Abraham" on the keyboard and 
sat back. About 30 seconds later the screen started dis- 
playing information. Not only was the main essay on Lin- 
coln there—including his picture—but so were entries 
concerning Lincoln's cabinet officials, important generals 
associated with Lincoln, and a great deal of other related 
material. The cross-referencing capabilities of the com- 
puter search were amazing—and timesaving. 

"The entire illustrated encyclopedia is on that disc," Croll 
said. "And incredibly, it only takes up a fraction of the 
total space. We could put six encyclopedias on one disc." 
Furthermore, he said, it actually costs Grolier less to pub- 
lish the encyclopedia on disc than it does to print it on 
paper. Once a master disc is created, copies can be made 
cheaply—for less than $10 each. The electronic encyclo- 
pedia costs subscribers $199, plus $25 a year for an an- 
nual update; an equivalent printed Grolier encyclopedia 
costs $492. The update comes not as a supplement but as 
a complete disc with all the new information fully inte- 
grated into the main reference. 

The Grolier encyclopedia is one of the first commercial 
uses for CD-ROM. But in the last year the list of uses has 
grown quickly. Today more than 100 "titles" are avail- 

Continued 


M y introduction to CD-ROM came a year ago in 
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Youcan put a beautiful 
Horneflame Gas Fireplace... 


anyplace. 


The Valor Homeflame™ is so 
easy to install, you can have the 
warmth and beauty of a fireplace 


And with either natural or LP gas, 
its three times more efficient than a 
wood-burning fireplace and costs 


in just about every room of the just pennies per hour to operate. 
house... living room, dining room, The Homeflame is available 
bedroom, bathroom, den, attic or in traditional and contemporary 
even basement. It fits into any models that will beautifully 


existing fireplace, can stand freely 
or be placed against a wall. And 
its simple to operate, too. It starts 
at the touch of a button. 

The Homeflame uses only gas 
and permanent ceramic logs to 
produce a natural flame— 
without wood, without mess. 


complement any decor. 
For more information or the 
name of the Valor dealer nearest 
you, please call us at 1-800- 
654-8534 or 615-822-8700, or 
| write: Valor, Inc., PO. Box 1629, 
Hendersonville, TN 37077. 


©1987 American Gas Association 


Dazzling data discs Continued 


able, covering everything from esoteric reference data bases 
for scientists and technicians to financial information on 
major corporations. To get a feel for what's available, I 
talked to several experts around the country and tried 
out some sample discs. 


Affordable technology 


“CD-ROMs look like compact discs for a good reason,” 
said Steven B. Weissman, vice president for market intel- 
ligence at Communications Publishing Group Inc. in Na- 
tick, Mass. "They are compact discs. All the hardware for 
the discs and readers is the same, the only difference is in 
software.” Like compact discs, CD-ROMs are 5'A-inch discs 
made of plastic with a silvery coating. Information is lit- 
erally burned into the CD surface by a laser. The infor- 
mation appears as tiny black dots that represent the digital 
1s and Os of computer language. The discs are read by 
lasers in machines that look just like compact-disc players 
except for the cord that comes out the back and plugs into 
the personal computer. 

CD-ROMs have several advantages, 

Weissman says. They can hold incred- 

ible amounts of data—half a billion 

characters of text fit on a single disc. 

This is several times the amount a 
PC hard disk can hold. However, CD- 
ROMs aren't limited to text. As Gro- 
lier's encyclopedia demonstrated, 
pictures can be digitized and stored 
on discs. These can be reconstructed 
and displayed on your computer screen 
or printed on paper along with text. 
Another benefit of CD-ROMs is that 
unlike floppy and hard disks the in- 


the data are on the disc, they cant 
be accidentally erased or altered. The 
only drawback to CD-ROMs is that be- 
cause they can store so much data, ac- 
cess time can run up to a minute. But 
this is a small price to pay for so much 
available data. 

The hardware is not exorbitantly 
priced, mainly because it is already in mass production to 
meet the growing demand for CD audio equipment. Read- 
ers cost about $800 and are expected to go below $500 
within a year. Of course you need a PC of some kind to 
which to attach the reader. Any IBM PC or compatible or 
an Apple Macintosh can use CD-ROMs. The basic set of 
equipment needed to run a CD-ROM— including computer 
and reader—costs less than $2,000. A floppy disk con- 
taining the software your computer needs to read each 
CD-ROM is provided with the disc purchase. Installing a 
CD-ROM is simple; the readers are self-contained and plug 
into a standard data plug at the back of your personal 
computer. 

To use one, you put the floppy disk with the CD-ROM- 
reading software into your disk drive and copy the pro- 
gram into your computer's memory. After that, all you 
have to do is put a CD-ROM disc into the reader and get 
to work. 

Because the amount of data available on CD-ROMs can 
be overwhelming, using one requires that you learn basic 
search techniques. I discovered this when I went to find 
some information at the library. To my surprise the index 
card files had been replaced with several PCs that had 
CD-ROM readers attached. The discs contained the full 
listings of the library's collection. 


look like p 
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produce electronic maps 
of cities that drive you 
formation on them is permanent. Once down the streets and 
show you just what they 


The PC's screen asked what subject I wanted to learn 
about. I entered “calligraphy,” which is the art of fine writ- 
ing. The disc spun furiously for about a half a minute and 
the screen came back with the notice: 586 REFERENCES 
—EXPAND, NARROW, OR DISPLAY ALL? That was an over- 
whelming number of books, so I typed in “ЇЧ” for “narrow.” 
At the next question I entered the dates “1300—1600” and 
the number of books was cut in half. Then I narrowed it 
to "italic" The number went to about 75 books. Still too 
many, but I couldn't.think of any more qualifications to 
put in, so I had the PC print the list and went off to the 
stacks. If I had known more about computer searches I 
could have put in “calligraphy—italic—1300 to 1600" on 
one line and saved myself some time. 

David Miller, an independent consultant based in Veni- 
cia, Calif., told me libraries are aggressively adapting CD- 
ROMs—about 1,000 mainly larger libraries are using them 
now. "The Library of Congress sells copies of its master 
listing of all books it has cataloged on tape for the cost 
of making the copies," he said. "This 
makes it very inexpensive for librar- 
ies using the Library of Congress 
numbering system to create electron- 
ic listings of the books in their collec- 
tions simply by deleting the ones they 
don't have from the Library of Con- 
gress listing. It's often cheaper for 
these big libraries to have that list put 
on CD-ROM rather than storing it in 
a central computer and having termi- 
nals hooked up to it." 

New books, he said, can be instantly 
added to a supplemental list held on 
a hard disk in the PC or on a central 
computer that's accessible to the PC. 

It seems that CD-ROMs are turn- 
ing up everywhere. For example, my 
doctor has replaced his Physician’s 

Desk Reference and Drug Index— 
y basic medical reference books—with 
discs. "The books are very thick," he 
told me, “апа some days I feel as if I 
spend the entire day turning pages 
looking for information. Now I just tell the computer what 
the diagnosis is, and it finds the right medication on the 
disc." Turning to the keyboard, he added: "Suppose I have 
a patient with migraine headaches, for instance" He typed 
“migraines” into the computer, the disc whirled, and a 
minute later a choice of prescriptions appeared on the 
screen. He could read all the information on each drug. 


ou can 


A few other applications 


Other uses for reference CD-ROMs? Lots. Astronomers 
and space buffs can buy a disc of Voyager images of Uranus 
from the Jet Propulsion Laboratory. Discs are available 
on aquatic and life sciences, patent information, chemi- 
cals, chemical engineering, and electronics. Lawyers use 
Lawmarc, a legal reference on disc. 

Business is also benefiting from CD-ROM technology. 
This spring Lotus Development Corp. began publishing 
Lotus One Source, a large financial data base covering 
10,000 publicly held companies. Intended for corporate 
financial officers and professional investors, it provides in- 
come statements, corporate balances, stock price histories, 
and other important financial information in a form that 
can be used with Lotus 1-2-3 spread sheets. Investors can 
use it to analyze a company's financial stability and invest- 

Continued 
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STOP BURGLARY BEFORE IT STARTS! 
CALL 1-800-453-6800 TODAY! 


You'll receive FREE detalls on the Introducing HOME PROTECTOR Professional Quality at 
breakthrough HOME PROTECTOR" ...Professional Quality Home Security HAIF-the-COST! 


Wireless Security System ...from 
BLACK & DECKER. 


Can you imagine returning home 
after a relaxing vacation...or a hard 
days work...to discover that you've 
been robbed. 

According to FBI crime statistics 
this will happen in one of every four 
homes over the next ten years. And it 
could happen to you...at anytime. 


At Last...a Home Security 
Solution! 

Now whether you're leaving on 
vacation...a business trip...going to 
work ...or just around the corner to 
your local market...your home and 
family can have RELIABLE 
SECURITY! 


that can guard your doors and win- 
dows...24-hours-a-day! 


Now...Stop Intruders Cold! 
Any intrusion effort is instantly met 
with flashing lights...a powerful siren 
..and, with our optional "on-line" 
HOME PROTECTOR Service, a direct 
call to the authorities of your choice! 


Plus...HOME PROTECTOR" 
has Fallsafe Features! 

To put it simply...the HOME PRO- 
TECTOR SYSTEM is almost impos- 
sible to DEFEAT! 

The reason is EVERY component 
of the system...Door Sensors ...Win- 

dow Sensors... Siren... and the 

Controller itself work indepen- 
dently. So, once ANY 
intrusion signal is sent 
out...every element 
of the system is 
2  ARMED..INDE- 

PENDENT...AND IN 

ACTION PROTECT- 
“= ING YOUR HOME. 
Evenifthe System 
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der ontroller is defeated, the 
rest of the System continues [| 
to operate. [| 
% BLACKS DECKER’ 


Finally...BLACK & DECKER'S 
breakthrough technology makes 
Home Security ...AFFORDABLE! 
“State-of-the-Art” wireless elec- 
tronics make installation simple... 
and cuts the cost of Professional 
wiring...IN HALF! 

FREE Detalls...Call or Write 
TODAY. 

For complete details on the HOME 
PROTECTOR system...including 
“6 Things Burglars Know That You 
Should Know Too.”...call TOLL 
FREE...or Mail The Coupon TODAY. 


CALL TOLL FREE 
1-800-453-6800 
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" Shopping Ideas for the Holiday Season 


JJ nly the Hunter Energy Monitor 
Programmable Thermostat tells 

you the amount of time your heating or 
cooling system operates, so you can better 
manage your energy use. Save up to 35% 
on utility bills with America's best selling 
electronic programmable thermostat. Look 
for Hunter in the yellow pages under 
"Fans;' or write the Hunter Fan Company, 
Dept. PS, 2500 Frisco Ave., Memphis, TN 
38114, or call us at (901) 745-9222. 


egency's new TS-2. The only Amer- 
ican made scanner that monitors 

the 800 MHz band features our patented 
Turbo Scan™ technology. This advanced 
Technological feature allows you to scan up 
to four times faster than anyone else...up to 
50 channels per second. The TS-2 is fully 
programmable and loaded with the features 
you want, American Made. Ease of Opera- 
tion and Speed. The TS-2 from Regency... 
the Choice of Professionals. 


n ideal Christmas gift, the adjusta- 

ble-beam Mini-Mag Lite? flash- 
lights (models AA and AAA) shine 70 times 
brighter than ordinary penlights with 21/2 
times less battery drain. Beautifully anod- 
ized and approximately 5" long, the Mini- 
Mag Lite® flashlights include a spare bulb 
in the tail cap and a lifetime waranty. Avail- 
able at most gift, department, and sporting 
goods stores. Mag Instrument, Inc., 1635 
South Sacramento Ave., Ontario, CA 91761. 
(714) 947-1006. 


ith the purchase of the top-of- 

the-line 3950SP Dremel Moto- 
Tool? customers receive their choice of a 
free Dremel D-Vise™ Moto-Tool Hoder or 25- 
foot Cord Reel. These gifts have values up to 
$24.00 and complement the versatility of 
the Moto-Tool. The kit includes a 40-piece 
accessory/bit assortment and handy carry- 
ing case. See your hardware/home center 
or hobby dealer. 


RD9 is one of the most widely acclaimed radar detectors on the market 

ig performance comes in an even smaller package — the RD9 XL. 

discreet. Yet, no less sensitive. Г E 4 

the size of most other units, this detector | Small Talk | 

packs enormous performance. Dual conversion superheterodyne | for more information aboutUniden | 

technology. X & К Band sensitivity. Exclusive E.D.LT." (Elec | престе стату he Unifen 

tronic Data Interference Terminator) circuitry, and much more. | America, Consumer Products Division, | 
Uniden’ XL. The smallest in the world. From the [eee | 


ufacturer in personal communications. 


Ё ш 
The Choice ofJackNicklaus. Kg uniden: 
Winner of 20 major championships. 
© 1987 Uniden Corporation of America 


A New Generation of Communications 


ADVERTISEMENT 


et up to $20 back on the Schlage 
Keepsafer Security System. Starts at 
under $200. Wireless, easy to operate, and 
installs with only a screwdriver. System has 
many accessories and can be connected to 
National Monitoring Station to provide 24- 
hour protection. The Schlage Keepsafer. 
Your family's peace of mind has never been 
more affordable! For more information, call 
(1-800) 221-9362 (toll free) or write Schlage 


Lock Co., 2401 Bayshore Blvd., San Francisco, 


CA 94314, Attn: Consumer Marketing Dept. 


here close and comfortable 

come face to face. Norelco's 
Rotatract 950RX has a patented "lift and 
cut" system with special lifters that lift and 
hold each hair a split second before the 
blades cut it off. And the shave is not only 
skin-close, but incredibly comfortable. 
Norelco's one-hour quick-charge lasts up to 
three weeks, and a digital charge meter and 
alarm warn when batteries are low. The 
Rotatract 950X by Norelco. The perfect gift 
for every man on your list. 


Small Revolution from JVC. Never 

has such a big idea been so small. 
Introducing JVC's Super VHS-C camcorder. 
Despite its deceptive 2.6 pound frame, you'll 
bea big shot with its life like reproduction 
(over 400 lines resolution), 6:1 two-speed 
power zoom, auto focus and other features 
usually found only in much larger camcor- 
ders. So pick up the revolutionary JVC 
Super VHS-C camcorder and have 
yourself a merry little Christmas. 


ake Life a Little Easier... The 

Swirlon Mark II Rotary Brush & 
Hi-Pressure Sprayer is a very special gift that 
works hard...so you don’t have to! Perfect 
for autos, RVs, boats, homes & patios. It is 
the most advanced, water-powered, gear 
driven rotary washer...scrubber...rinser... 
high pressure sprayer system ever designed. 
Features rotary brush with 11-way adjustable 
head, 3-way control handle with removable 
soap reservoir, Hi-Pressure Spray & Fanning 
Tip plus two 24" extenders in gift box. 


T 
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information 


radio is on 


efore you hear aout 
it on your old 
radio, hear it 
live on your 
new Inform- 
ant Information Radio. 
Whether its an all-points- 
bulletin from the State Pol:ce, 
the dispatcher for the city’s Fire 
Department, an ambulance racing 
to the hospital or a National Weath- 
er Service report, the new Inform- 
ant from Regency makes you a 
part of all the action... instantly. 


Breakthrough Technologry. 
Instant Information. 


Informant Information Radio 
uses a revolutionary new technol- 
ogy that allows you to coristantly 
monitor your police, fire and 


INTGRFAANI 


as well as NOAA weather in- 
formation channels in all 50 
states. All pre-programmed. This 
new Information Radio utilizes a 
principle similar to the seek 
and scan feature found on 
expensive AM/FM radios. 
Your information radio 
scans the public service 
channels in the area, locates 
the active signals, locks in and 
broadcasts all the information 
right to you. With revolutionary 
TURBO-SCAN speed! 


emergency frequencies, 


Hear Your Hometown Like 
You've Never Heard it Before. 


Just turn it on. As easy to use 
as your AM/FM radio. Instantly, 
youre tuned into real life adven- 
tures. One touch control lets you 
select and hold police, fire and 
emergency broadcasts so you don't 
missa single minute of the action. 

Hear the amazing Information 
Radio today. Take it home and be 

a part of the action tonight!! 
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Dazzling data discs Continued 


ment potential. Updated One Source 
discs come weekly to accommodate the 
highly volatile nature of the stock 
price information they carry. Annu- 
al subscriptions cost from $1,500 to 
$3,500, depending on exactly what the 
subscriber needs. 

I found another business application, 
in Kirkland, Wash.: a kind of compu- 
terized yellow pages. “Мете putting 
the nation’s business telephone num- 
bers on a CD-ROM,” said Cary Lu, 
vice president and co-founder of Gen- 
eral Information Inc. He gave me a 
demonstration of Hot Line, a product 
his company now sells on floppy disk 
but which it plans to move onto CD- 
ROM soon. 

“Say you want to contact all the dry- 
cleaning establishments in San Fran- 
cisco because you have a hot new prod- 
uct to sell to them,” Lu said. “You tell 
the computer to find dry cleaners in 
San Francisco, and within a minute 
it gives you a list of names and tele- 
phone numbers. If you want to make 
a call, all you do is hit the command 
key. The computer automatically keeps 
a record of the company and number 
called, the time and date of the call, 
and the length of time you are on the 
phone." 

The problem with the floppy-disk 
version is that it cannot store enough 
telephone numbers. In fact, Lu says, 
even a CD-ROM can't hold all the na- 
tion's phone numbers, so he plans to 
provide regional versions of the data 
base that will include a listing of all 
companies in a particular set of states. 
Residential numbers won't be included 
because Lu doesn't want marketers to 
pinpoint neighborhoods for annoying 
telephone-marketing campaigns. 


Writers' dream disc 


I even found a CD-ROM product to 
aid my profession when I talked to 
Microsoft Corp. in Redmond, Wash. 
There I got a demonstration of Micro- 
soft Bookshelf, a tool that could be- 
come indispensable to serious writers 
of all kinds, whether they be college 
students, business people, or profes- 
sional writers and editors. Bookshelf 
contains 10 standard reference works, 
including a full dictionary, a thesau- 
rus, the latest World Almanac and 
Book of Facts, a spelling checker, a 
business information reference, and 
other useful works. 

“Suppose you are writing an arti- 
cle and need a quote on love," said 
Bookshelf Product Manager Linda 
Mitchell. She typed in a short dem- 
onstration text and then went back 
and highlighted “love” in the text. Two 
clicks of a key took her to Bartlett’s 
Familiar Quotations and started an 
automatic search. After a short wait 
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she had a list of quotes from which to 
choose. 

At $295 without a reader or $1,099 
with one, *Bookshelfs still a bit pri- 
сеу,” admitted Mitchell. “But unless 
the products go onto the market no 
one will buy the CD-ROM drives. And 
we expect prices to come down the way 
they do for all computer products. 
We're excited about it." 


Future directions 


A British reference work called the 
Domesday Book gives a hint of the 
possible CD-ROM products of the fu- 
ture. Named after the 900-year-old 
census of Great Britain conducted by 
the Normans after their conquest of 
the island in 1066, this disc contains 
40,000 color pictures and 250,000 
pages of information on every town 
and hamlet in England. It also in- 
cludes maps of Great Britain, of each 
"country" inside Britain, each county, 
and each region. It holds pictures and 
floor plans of thousands of interest- 
ing and historic buildings. This new 
Domesday Book lets you focus on any 
area in which you are interested sim- 
ply by highlighting it on a map with 
your cursor and clicking a button on 
the keyboard. 

The Domesday Book is not a CD- 
ROM but rather a much larger opti- 
cal disc. But according to Communi- 
cations Publishing Group's Weissman, 
new methods of digital compression, 
which allow you to store much more 
information on a disc, could allow all 
the Domesday data to be stored on a 
CD-ROM. (АП you have to do is pay 
for it—$13,000.) 

A digital-compression technique re- 
cently shown by RCA Corp. allows 
storage of up to an hour of full-motion 
video on a single CD-ROM disc. This 
means future combination CD-audio/ 
CD-ROM players could be connected 
to your audio/video system and per- 
sonal computer. 

How could you use such a setup? 
“Imagine looking up ‘giraffe’ on an 
electronic encyclopedia and along with 
the text seeing thirty seconds of a gi- 
raffe walking on the African plain," 
Weissman said. "Better than that, you 
can produce electronic ‘maps’ of cities 
that drive you down the streets and 
show you just what they look like. The 
discs can take you into interesting or 
important buildings and can contain 
interviews with local people on his- 
tory and places of interest. If you are 
planning a once-in-a-lifetime trip, you 
can buy a disc and plan everything 
you are going to do. Afterward it be- 
comes the perfect souvenir of your trip 
—уеагз later you can drive or walk 
those streets again on your TV and 
remember all the fun you had.” ШЫ] 


Wood stoves 
must clean up 
Their act 


The cozy wood-burning stove is under 
fire from the Environmental Protec- 
tion Agency. National regulations 
aimed at air-pollution reduction and 
consumer safety will affect wood stoves 
made after July 1, 1988. 

The new EPA standards will limit 
smoke emission from wood-burning 
Stoves and fireplace inserts to cut down 
on pollution and related health prob- 
lems, and to decrease the risk of chim- 
ney fires due to creosote buildup. The 
EPA estimates that the 12 million 
wood-burning devices currently in 
service across the country are respon- 
sible for more than 15 percent of the 
nation's hazardous particulate emis- 
sions. Existing airtight wood stoves 
and fireplace inserts emit 30 to 35 
grams of particulates into the atmo- 
sphere per hour. 

The new requirements, to be phased 
in over two years, cut those numbers 
drastically. Also, stoves with catalytic 
combustors, devices that burn much 
of the smoke the stove produces 
[*Wood-Stove Pollution," Dec. '84], 
must conform to a higher standard 
than stoves not so equipped: 


Phase I Phase П 
7/1188 — 7/1/90 

5.5 g/hr. 4.1 g/hr. 
8.5 g/hr. 7.5 g/hr. 


Catalytic 
Non-catalytic 


The rules will not cover open fire- 
places, boilers, or furnaces, whose 
oxygen-filled systems do not spew 
smoke as pollutant-filled as that from 
airtight wood stoves. 

The EPA predicts a 70-percent de- 
cline nationwide in wood-stove-related 
particulate emissions, a decrease from 
550,000 megagrams to 155,000 after 
one year. The areas most significantly 
affected will be New England, the 
Rocky Mountains, and the Pacific 
Northwest. 

What will the regulations do to the 
price of wood stoves? The average cost 
will probably increase by $100 to 
$250. It costs about $75 to replace a 
catalytic converter, which needs to be 
done every 10,000 operating hours, or 
14 months of use. But the new, cleaner 
stoves will use less wood because they 
will be designed to burn the fuel more 
efficiently. And it is estimated that the 
rules will net the U.S. annual savings 
of $29 million in related health-care 
costs and employee absenteeism due 
to illness.—Cheryl M. Fiorillo 
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ADVERTISEMENT 


Exciting NEW Car Wax In Colors! 


* Helps restore original 
colored beauty. 

e Eliminates swirl marks. 

e Eliminates white 
residue. 

® Covers "spiderweb" 
scratches. 

e Made with pure 

carnauba. 

No abrasives. 

Easy on, easy off. 

10 colors. 

Inexpensive ($9.95). 

Satisfaction guaranteed. 

Fast toll free number. 

e Great gift item. 


THE ONLY CAR WAX 
IN COLORS. 

Cars come in all sorts of colors. 
Color was important to you when 
you chose your car. Why not protect 
that color with a wax that comes in 
colors? After years of research, the 
KolorKey Company has patented a 
process by which color is added to 
pure carnauba wax. Now you can 
make the color of your car richer 
and deeper with the ONLY car wax 
in colors. There are ten colors to 
choose from: black, red, brown, yel- 
low, silver/gray, burgundy, green, 
navy, light blue and natural (clear). 
Choose the color that most closely 
matches your car. 

NO WHITE RESIDUE. 

Removing the swirl marks, white 
residue and powder that other waxes 
leave make waxing a tedicus task. 
With KolorKey there is absolutely 
NO white residue, NO white pow- 
der, NOswirl marks, and NO tedious 
detail work. 

CONTAINS PURE CARNAUBA 
WITH NO ABRASIVES. 

KolorKey's patented formula is 
made with only the finest grade of 
pure carnauba and contains abso- 
lutely no abrasives. KolorKey is safe 
on all types of car finishes. 

COVERS TINY SCRATCHES. 

KolorKey removes those tiny 
"haze" or"spiderweb" like scratches 
on all colors, even on black. 

EASY ON, EASY OFF. 

KolorKey's smooth liquid car- 
nauba goes on easy and unlike 
waxes that become hard to get off 
after drying, KolorKey is easy to get 


off. Many have cut their waxing time 
in half with KolorKey. 


HOW LONG DOES 
KOLORKEY LAST? 
KolorKey leaves your car with a 
tough protective high gloss shine 
that will normally last over half a 
year. Use it 2-3 times a year for 
maximum protection. Many find 
KolorKey such a joy they wax every 
few weeks. KolorKey comes in 16 
oz. bottles, enough for 2-3 waxes 
each. 


SATISFACTION GUARANTEED 

If you are not satisfied with any 
KolorKey product, simply return the 
unused contents to us and we will 
gladly refund your full purchase 


price. 
HERE’S WHAT 
OUR CUSTOMERS SAY 
“... own a Porsche, and am a fanatic 
about its care. One thing that your wax 
does is take out the swirl marks from my 
car. After waxing with KolorKey, my car 
lid when it left the show- 
" Bill S. - Dall 
*... This is the best car wax! 
Usually a carnauba wax is very hard to 
get off my car after it dries. KolorKey 
goes on easy and comes off easy, and 
it seems to make the color of my car look 
much deeper and richer.” 
Jack N. - Anthony, New Mexico 
. lamsold on your car wax in colors. It 
is not only the best wax | have used, but 
the elimination of the white residue and 
powder on my burgundy car makes the 
waxing a joy.” 
John P. - Santa Rosa, California 
“... have used many different brands 
г waxes over the last 36 years, but 
since | used your KolorKey recently | 
discovered what | have been missing.” 
Francis W. - Baltimore, Maryland 


NEW POLISHING CLEANER 
IN COLORS. 

If your paint is dull, faded or oxi- 
dized, or if it has tar spots or water 
spots or old wax and polish buildup, 
use our exciting new colored polish- 
ing cleaner before waxing. It con- 
tains amazing new KAOPOLITE® (a 


substance used to polish expensive 
jewelry) andit will shine new life into 
your paint. It is so gentle it cannot 
even leave a "spiderweb" scratch 
on your paint and it will not leave 
white residue or powder. It may 
save you the cost of a paint job. It 
also comes in 16 oz. bottles in the 
same 10 colors as our wax. 


NEW VINYL WAX 
IN COLORS. 

Why not protectthe classy touch 
ofthe vinyl on your car with the only 
vinyl wax that comes in colors. It will 
enhance the color of your vinyl and 
protect it from cracking, chipping, 
peeling, and discoloring. It will also 
protect it from the ultraviolet rays of 
the sun, dirt, grime, and soap creat- 
ingasmooth, slick, protective finish. 
You can also beautify rubber with it. 
It comes in 16 oz. bottles in six 
colors: black, burgundy, navy, brown, 
silver/gray and natural (clear). Sim- 
ply order the color that most closely 
matches your vinyl. 
DEALERSHIPS ARE AVAILABLE. 
FAST TOLL FREE NUMBER. 

For purchase or further infor- 
mation, call toll free 1-800-227-5425 
(in Colorado, call 303-772-4797) or 
send to KolorKey, 407 Del Rio Road, 
Berthoud, Colorado 80513. 

PRICES: $9.95 each + $3.00 ship- 
ping. FREE shipping on 4 or more bot- 
tles of KolorKey products. 


apna рар нд: EE EE m 
—  btis car wax, colos) — 
— —. bis. cleaner, color(s) 

— — biis vinyl wax color(s) —— 
О Check осор. О VISA/MC 
Card# 1. eS ЙК 


Name. = 


Address _ 
(GIVE STREET ADDRESS FOR U.P.S. DELIVERY) 


City 


State _ = Zip .— 


Flexible battery 


The ILLUSION DISC” — Electronic Flying Saucer 


This extremely durable, battery powered saucer is aerodynamically contoured 
and features brilliant light emitting Miis: m MantactUr 
diodes set into the rim. Multi-colored مہو یی لالا اہ‎ era 
lights pulse and change color as 3511 NE 74th, Portland, OR 97213 
disc sails through the night sky! Name 
1599 each plus ‘3% Freight — ed = 
or З for °45° plus ‘6° freight. ар 

Check or Money Order Enclosed $ 

For fast delivery order today! Bill my: (2 VISA Mastercard 
Call 800-547-9755 Ext. 3 Card # 
In Oregon Call 1-282-9227 Exp. 


Thin rechargeable battery has plas- 
tic-metal electrodes. Energy density 


Signature 


AVERAGE. 
SIZE: 
27 X 1S XS 
CLEAN IT UP, LOCK IT UP! 
STORE MORE IN YOUR 4X4 


STOW-AWAY IS A 


STORAGE/ 


TOOL BOX 
SECURED BEHIND 
THE WHEEL WELL. 
OVER 25 CUSTOM 
ENGINEERED MODELS 


Call for information on your vehicle. 
$8900 *Plus $5 ea. ship. Texas 
EA. residents add $6ea. sales tax 

CALL TOLL FREE 
(RES) 1-800-533-5436 


(IN SAN ANTONIO/655-1000) 


13615 TOPPER CIRCLE #2 
SAN ANTONIO,TX 78233-4031 
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COLD WEATHER 
МЕМ TURN ON 


THERMO CUBE 
Automatically Turns Any Heater 
On and Off According To Outside 
Temperature 
‘Simply insert the Thermo Cube into any 120 volt 
grounded outlet or extension cord and plug in up to. 
two heaters. Automatically tums hester on as the 
temperature drops. Three models are aveilable-one 
turns heater on at ^F, one st 20°F, and one at 35°F. 
Esch automatically turns heater off when 
temperature rises 10° above preset point. Handles 
up to 1800 watts, UL listed. Great for engine heaters, 
heat tapes on water pipes, trailers, mobile homes, 
heaters, heat lamps in bost houses, well heads, root 
collars, etc. 

MODEL NO. TC-1 (On at O^F. off at 10°F). . . $9.95. 
MODEL NO. TC-11 (On at 20°F. off at 30°F) . $9.95. 
MODEL NO. TC-111 (On at 35°F. off at 45°F) $9.96 
Send Check or Money Order for the amount 
plus $2.00 handling Charge to: 
Mastermotive-H 
БЕБ Lincoln Ave. N.W. 
Huron, SD 57350 


жар 19002282869 
Ext. - 10 
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and charge life need improvement. 


First came flexible circuit boards for 
electronic cameras in the early 1980s. 
They permitted lots of advanced photo 
technology to be jammed into a com- 
pact camera body. Now, a joint Euro- 
pean venture has produced a flexible 
rechargeable battery that can save 
space and offer design freedom for ev- 
erything from pocket cassette record- 
ers to cuddly talking dolls. 

Postcard-size and only 0.16 inch 
thick, the new battery can lie flat on 
the bottom of an equipment case or 
be bent like cardboard and shaped 
around components. The cell is being 
developed by BASF, which is contrib- 
uting plastics know-how, and Europe's 
leading battery maker, Varta Batter- 
ies AG (Am Leineufer 51, 3000 Han- 
over 21, West Germany). 

Packaging isn't the only advantage. 
Typical output is three volts, compared 
with 1.2 volts for a nickel-cadmium 
cell; energy density is similar for the 
same weight. That means fewer cells 
for a given voltage. 

The battery composition breaks new 
ground. BASF used its expertise with 
synthetic materials to formulate an 
electrically conductive and chemically 
stable polymer called polypyrrol, the 
positive electrode. It's combined with 
a lithium-film negative electrode, 
plus an organic electrolyte. Every- 
thing is sealed in a supple plastic 
envelope. Varta expects a few more 
years of development.— David Scott 
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PRESENTING TECHNOLOGY THAT LETS YOU 
PROGRAM YOUR OWN DESTINY. 


Electronics and computer equipment can be 
state-of-the-art today. And ready for the garbage 
can tomorrow. 

Demand for technology is changing that fast. 

And the people who can stay on top of it can 
write their own ticket in this world. 

That’s the beauty of the Air Force. 

We can put you to work with technology that 
you may not read about in magazines for years. 

We can teach you how to make sense of the 


most intimidating circuitry in existence anywhere. 
If youattend college, we'll pick up 7596 of 

your tuition. You can even earn an associate degree 
from the Community College of the Air Force. 

What does all that mean? 

It means there's no telling where technology 
is going in the future. 

But with Air Force training, you've always got 
a future to look forward to. For more information, 
call an Air Force recruiter at 1-800-423-USAE 


ExerciseYour Options. 


Why buy an PS pickup when you cani 
buy a jeep. Comanche, load it with. options, . and. 
save up to $1200 in the process. - 


tion 


Discount Package Discount ackage 


Super Option 
Discount Package 
4WD JP1 


* Pioneer Trim Package including. 
white spoker wheels and P205 black 
sidewall tires 

* Power Steering 

* Intermittent Wipers 

* Dual Mirrors 

* Rear Step Bumper 

* AM/FM ET Stereo Radio 

* Tinted Glass 
* Sliding Rear Window 


Save 51200 


Super Option Discount 
Packages with similar sav- 
ings* are available for all 
two-wheel drive or four- 
wheel drive, longbed or short- 
bed, Pioneer, Laredo, Chief, 
and new Eliminator Coman- 
che models. So no matter 
which Comanche you choose, 


Super Option Super 


2WD JP2 


+ 4.0 Litre Power-Tech Six, the most 
powerful engine in its class 

* Manual 5-Speed Overdrive Trans- 
mission 

* Pioneer Trim Package including 
white spoker wheels and P205 black 
sidewall tires 

* Power Steering 

* Intermittent Wipers 

* Dual Mirrors 

* Rear Step Bumper 

* Gauge Group 

* Tilt Steering Wheel 

* AM/FM ET Stereo Cassette 
* Tinted Glass 
* Sliding Rear Window 


Save 51200 


2WD JP1 


* Pioneer Trim Package including 
white spoker wheels and P205 black 
sidewall tires 

* Power Steering 

* Intermittent Wipers 

* Dual Mirrors 

* Rear Step Bumper 

* AM/FM ET Stereo Radio 
+ Tinted Glass 
* Sliding Rear Window 


Save *1000 


you'll save. And best of all, 
you'll be investing in an 
American legend: Jeep. 
For futher information, call 
toll-free 1-800-JEEP-211. 
*Savings based on sticker price of 
package compared with options pur- 
chased separately. 
Buckle up for safety. 


Sayer tion 
Discount Package 
4WD JP2 


* 4.0 Litre Power-Tech Six 

* Manual 5-Speed Overdrive Trans- 
mission. 

* Pioneer Trim Package includes white 
spoker wheels and P205 black side- 
wall tires 

* Power Steering 

* Intermittent Wipers 

* Dual Mirrors 

* Rear Step Bumper 

* Gauge Group 

* Tilt Steering Wheel 

* AM/FM ET Stereo Cassette 

* Tinted Glass 

* Sliding Rear Window 
* Conventional Spare Tire 
* Skid Plate Package 


Save 51200 
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Only in a Jeep. Comanche (Јеёр. 


What's News 


lar 
Science 


Changing tires 


I wrote my first piece on tires for 
POPULAR SCIENCE back in 1966—more 
than 20 years ago. It was about the 
then-raging controversy—long since 
settled—over two-ply versus four-ply 
tires. That was the first time I fully 
appreciated just what a complex piece 
of engineering a tire represents. In the 
years since, as we have returned to 
tire technology again and again, I 
have been impressed by the advances 
in engineering that have been made 
since those relatively innocent times. 
Thus I was particularly astonished by 
the accomplishments of tire engineers 
reported on in this month's cover story. 

Until now, you could get great dry- 
road performance from a group of tires 
manufacturers call H-rated, safe to 
130 mph; but you gave up the ability 
to go effectively in rain and snow. In 
fact, the qualities a tire needed to give 
good bad-weather performance were 
the opposite of those engineers built 
into H-rated tires to make them out- 
standing performers on dry roads. 

Now, in a seeming feat of legerde- 
main, they've managed to engineer a 
new generation of tires that give the 
best of all possible worlds. And it's 
happening fast. When we began look- 
ing into this area several months ago, 
we knew of three such tires either on 
the market or about to be. During the 
course of research, we learned of four 
others. Jack Keebler's piece starts on 
page 55. The cover photo is by Jim 
Richards. 


Solar-car record 


Last month's cover story told how 
Ford, General Motors, and others were 
designing cars for the big solar- 
powered car race across Australia. 
When you read this, it will be the mid- 
dle of November, and the race— 
scheduled to start on November 1— 
will be over. As I write, the race is a 
month away, but the news is begin- 
ning to flow. GM took its entry, the 
Sunraycer, to the company's Desert 
Proving Ground in Mesa, Ariz., to try 
for a new world speed record. The day 
set was cloudy, permitting only about 


half the normal intensity of sunlight 
to fall on the solar cells. Sunraycer 
set a new world record anyhow, cir- 
cling the five-mile course at a speed 
of 35.22 mph. That bettered the stand- 
ing world record of 24.74 mph, which 
was set by Photovoltaic Power Sys- 
tems' Sunrunner in July 1984. 


Heat-pipe heat pump 


Last month this magazine reported on 
an important new development in air 
conditioning developed by the Florida 
Solar Energy Center [“Cool Savings 
For Muggy Climates"]. It involves 
using a heat pipe to improve the de- 
humidifying capability of an air con- 
ditioner. This month I can report that 
the device is already on the market. 

That's timely, since the dehumidifi- 
cation problem is serious. On a hot, 
muggy day, particularly in the South, 
an air conditioner often drops the tem- 
perature to a satisfactory level but 
fails to reduce the humidity enough. 
The result: a cool, clammy house. The 
problem has been getting worse in 
recent years. For one thing, air con- 
ditioners have been getting steadily 
more efficient. More-efficient units 
have larger evaporator coils with more 
and larger fins attached. With greater 
surface area, they absorb heat more 
readily from the passing airstream 
and thus can operate at a higher 
temperature for a given amount of 
cooling. That saves energy, but since 
dehumidification effectiveness is a 
function of temperature, they are less 
efficient dehumidifiers. 

Over the same period, houses have 
been sealed even more tightly. That 
means the gallons of water released 
in the air each day by cooking, bath- 
ing, breathing, and other processes 
don't simply leak out through the 
cracks anymore. So as the water-re- 
moving capability of air conditioners 
fell, the water load inside rose. 

The solution devised by the Florida 
researchers was simple in principle, 
elegant in concept. They use a clever 
device called a heat pipe, which moves 
heat efficiently from one place to an- 
other. When one end is heated, a fluid 
inside vaporizes and moves to the 


other end. There it condenses, and 
an internal wick transfers the liquid 
back to where it started. The process 
absorbs heat at end A and releases it 
at end B. 

Now visualize end A in an air con- 
ditioner's intake, where warm room air 
is flowing into the cooling coil. This 
warm air vaporizes the liquid in the 
heat pipe, which extracts heat from 
the air, thus pre-cooling the air be- 
fore it hits the cooling coil. In the now- 
cooler airstream, the coil works at a 
lower temperature, which raises its ef- 
fectiveness as a dehumidifier. The heat 
pipe then curves around so that end 
B is in the stream of cool air leaving 
the coil. The cool air recondenses the 
vapor flowing from the other end and 
in the process gives up heat. The net 
result is that the same amount of cool- 
ing takes place, but the cooling coil 
operates at a lower temperature and 
thus removes more moisture for a 
given amount of cooling. 

Such a device is in production and 
on the market, built by the Dinh Co. 
(Box 999, Alachua, Fla. 32615). A 
heat-pipe unit that can be used with 
a 36,000-Btu/h air conditioner costs 
$490; the 48,000-Btu/h unit is $630. 
Also available are complete heat pumps 
with the heat-pipe units built in. 

And they work. Applied Research 
Laboratories in Miami tested and 
found that the unit, which Dinh calls 
the Z-Coil, increases the dehumidify- 
ing capacity of an air conditioner by 
an astonishing 91 percent. This was 
achieved at a slight loss in efficiency. 
The air conditioner without the Z-Coil 
had an energy efficiency rating of 
14.2; with the Z-Coil that declined to 
13.6—still high. And total cooling 
dropped from 20,260 to 19,391 Btu/h. 
But this relatively insignificant loss 
of efficiency bought a huge improve- 
ment in dehumidification, a price cool, 
but clammy, customers in many parts 
of the country would be glad to pay. 
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Foam-block 
house 


Polyurethane blocks stack up to become both the formwork for the poured-concrete struc- 
ture and the walls and insulation of the house. The result: a house that's fast, easy, and 
cost-competitive to build, and promises low maintenance and high energy savings. 


By V. ELAINE GILMORE 
Illustration by Mario Ferro 


n Sept. 19, 1986, Nancy and Myron Kalinovich of 
O Surrey, B.C., Canada, a Vancouver suburb, moved 
into a new house whose walls were built from the 
contents of six 45-gallon drums. What size house could be 
built with less than two cubic yards of materials? In this 

case it's a sprawling 2,300-square-footer—plus garage. 
There were no tricks involved, just chemistry. Three of 
the drums held isocyanate resin; the other three held an 
organic compound called polyol. Mixed together and spewed 
into special molds, the liquids expanded to 30 times their 
original volume. The result: polyurethane; specifically, 
3,300 polyurethane blocks—enough to build walls 240 feet 

long, 12 feet high, and 8 inches thick. 

The polyurethane blocks, made by Canadian Insulock 
Corp. of Vancouver, actually perform three functions in 
Continued 


Superkids? Not the two above; the foam-block wall section 
these two boys are holding weighs less than 16 Ibs. Build- 
ing an Insulock wall is fast and easy (above right); no mor- 
tar is used. Walls naturally go up straight and plumb, 
forming walls that are airtight; thus there is no need to wrap 
the house in an infiltration barrier. Window and door open- 
ings can be cut with a hand saw. Finished foam-block house 
(right) is indistinguishable from its neighbors. But owners 
Myron and Nancy Kalinovich of Vancouver, B.C., report 
exceptional quiet and comfort in their foam home. 
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Insulock polyurethane blocks interlock side to side and 
top to bottom. Here's how a house is built: 

Blocks for the foundation or basement rest on stan- 
dard footings, and a steel reinforcing bar is placed in 
the hollow core of a block every 2 ft.; concrete is poured 
in all cores. At the top of the foundation is a bond beam. 
To make this, workers use a special tool to cut a contin- 
uous channel in the blocks; then they place rebar and 
fill the channel with concrete. Waterproofing is applied 
to the exterior of the foam foundation. 

Next the walls go up: Blocks are stacked, and every 2 
to 4 ft. (depending on the structural needs of the house) 
a rebar is placed in the block cores and a concrete post 
is poured. At the top, a reinforced-concrete lintel is 
formed (as with the foundation beam below). Plumbing 
and wiring can run in the hollow block cores. Roof con- 
struction is conventional. Inside, plasterboard is glued 
on with contact cement. Outside, furring strips ar 
to the foam with construction adhesive, and s 
nailed to them; or stucco can be troweled on. 


» 


the house. First, they interlock side to side and top to 
bottom to form mortarless walls. Second, the hollow cores 
of the blocks act as formwork for reinforced concrete, which 
forms the post-and-beam structure of the house. And third, 
since polyurethane is a fine insulator, the blocks are the 
insulation. Foam-block houses are quick to build, require 
fewer skilled tradesmen, and need little maintenance. They 
are energy efficient and cost competitive—and the Kalin- 
ovichs report theirs is amazingly clean and quiet. 

Canadian Insulock was founded by two brothers, Amin 
and Nazim Shivji, but the polyurethane blocks were in- 
vented by Keith Inness of Seattle, Wash. How the Shivjis 
and Inness got together is a surprising story. 

The Shivji brothers, of Indian ancestry, were born and 
raised in Uganda, part of a family that had lived there 
for three generations. Nevertheless, Ugandan president 
Idi Amin deported them, along with all other "Asians," in 
1972. “Each person could take only 55 pounds sterling in 
currency, a watch, a wedding band, and the shirt on his 
back," Nazim, then a high-school student, recalled. The 
Shivji family eventually landed in Vancouver, where Amin 
became a banker and Nazim a lawyer. 
The brothers were primarily inter- 
ested in entrepreneurial enterprises, 
however, and decided that a tongue- 
and-groove concrete block would be a 
promising product. 

"After months of trying we finally 
created a design that worked," Nazim 
told me. But in a patent search they 
discovered that a Canadian patent had 
already been issued for their design. 
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the standard, and that the smoke produced is no more 
toxic than wood smoke. 

Still, I wondered why this company used polyurethane, 
when most foam houses I’ve reported on are made of ex- 
panded polystyrene foam [March '87, Jan. '84], which gen- 
erally offers the greatest insulation for the dollar. 

*We wanted to be able to make the blocks on site," Nazim 
explained. “You could do that with styrene, but it would 
take huge quantities of materials. With polyurethane, four 
45-gallon drums hold enough chemicals to make the blocks 
for a small house.” Polyurethane also offers the greatest 
insulation per inch, Nazim pointed out. 

Canadian Insulock makes mobile block factories—small 
trailers full of molds, air compressors, and the other equip- 
ment required to make the blocks. They sell these and 
the requisite supplies to licensees. 

Their first sale was to Gary and Irene Morgan, who 
live just across the border from Vancouver in Everson, 
Wash. The Morgans, stockholders in the original Insulock 
company, traced down the new company when they de- 
cided to enclose their swimming pool and wanted to avoid 
building with wood. 

Itinerant butchers by trade, the Mor- 
gans live in a big white farmhouse 
with a classic red barn behind. The In- 
sulock trailer sits in front of the barn, 
and son Mark was learning to make 
polyurethane blocks the day I was 
there. It was his third day on the job, 
and he was turning out mostly per- 
fect blocks—three every five minutes. 

Inside the little white trailer a hose 


They traced the patent to a Seattle former house there ran from each of two steel drums. The 
firm called Insulock. H components for the polyurethane are 

The brothers crossed the border for was always the din metered out automatically in the pro- 
a visit and were amazed to find that i per ratio, Mark Morgan explained, 
the Seattle company (by then dormant) of traffic. In this and mixed before they emerge from the 
had made the interlocking blocks of one we don't hear hose's nozzle. Compressed air forces 


polyurethane instead of concrete. “We 
liked the product so much we bought 
the company," Nazim said with glee. 
The deal included the technical exper- 
tise of Keith Inness. 

That was in 1984. Two years and 
$2.5 million later, Canadian Insulock 
had developed a machine and a resin formula that would 
produce polyurethane blocks of consistent quality. 

Insulock blocks are 8 by 8 by 16 inches, the same as a 
standard concrete block. The polyurethane blocks, how- 
ever, weigh only 12 ounces each; concrete blocks weigh 
about 40 pounds. 

Because they require no mortar and they interlock like 
Lego toy blocks, the Insulock blocks are quick and easy 
to lay, and walls pretty much go up straight and plumb. 
“If a wall does bow a bit, you just brace it till the concrete 
sets; that snugs it all up tight," said Nazim. Thus the 
blocks are ideal for do-it-yourselfers, and reduce the need 
for skilled labor on a construction site. 

The blocks are surprisingly strong. Nazim, a stocky man, 
demonstrated this by taking one from a pile, putting it on 
the ground, then calmly stepping up on it. The block didn't 
even dent. And polyurethane is an excellent insulator. An 
Insulock block has an insulating value of R-22. 

How does polyurethane behave in a fire? That was one 
of Myron Kalinovich's concerns, so he took scraps of the 
stuff and tried to burn them. “Аз long as you hold the 
heat source to the foam, it will continue to burn," he re- 
ported. “It turns black and charcoally. But as soon as you 
take the fire away, it stops burning." Tests have confirmed 
that its flame-spread rating is lower than that of red oak, 
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the liquid out. Mark deftly directed 
the whitish stream in a figure-eight 
pattern, filling each of three molds and 
closing the lid on each as he worked. 
Five minutes later he unlatched the 
lids, and with a piercing hiss, the 
blocks popped up, pushed by jets of 
compressed air from below. Three more white, shiny 
Insulock blocks were ready to use. (The blocks come out 
white but ultraviolet radiation quickly yellows them to 
the color you see in the photos.) 

The Morgans bought the little three-mold trailer for prac- 
tice but intend to scale up their operation. A six-mold 
factory could produce 100,000 blocks a year with one shift 
—enough to build 30 good-size houses. They plan to go to 
a nine- or 12-mold operation. 

The illustration and caption explain how an Insulock 
house is constructed. A few homes were built in the Seat- 
tle area seven years ago using the original Insulock blocks. 
The Kalinovich house is the first one built with Cana- 
dian Insulock's products. 

Myron Kalinovich, formerly a building-materials sales- 
man, liked the Insulock concept as soon as he learned of 
it. “But somebody had to convince me that it would work," 
he added. That job fell to Warren Jones, a custom builder 
who specializes in energy-efficient housing—the Kalino- 
vichs’ prime concern. Jones, a tall redhead who worked 
five years as a Canadian mounted policeman, speaks in 
the flat tones of his native Manitoba, which contrast 
sharply with the near-Scottish lilt of the Vancouver popu- 
lace. А POPULAR Science subscriber for 14 years, Jones cred- 
[Continued on page 93 
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give up decent performance in rain or at's-changed, Manufacturers are 
just coming to market with a new ре, of. high-performance tires that go, no 
matter what the conditions. It took a BW bag of engineering tricks to develop them. 
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By JACK KEEBLER 


headed home in a steadily worsening storm. I and 

other members ofthe POPULAR SCIENCE team had been 
testing cars all day at Newburgh's Stewart International 
Airport, 70 miles north of New York City. I was driving a 
Cadillac Seville, staying close to the other cars, a Mercedes- 
Benz 300E and a Sterling 825SL. 

The highway disappeared under a white blanket before 
we hit the first long hill. As we started up, slippage was 
barely perceptible. But soon the tires were spinning use- 
lessly. Despite my efforts to feather the throttle and keep 
up, the taillights of the two cars ahead faded in the 
distance—eventually winking out in the swirling snow. 

Several hours earlier, when the first wispy flakes had 
begun to dust the test strip, the Seville had easily out- 
performed the Benz and Sterling on a 70-mph lane-change 
maneuver—our toughest test. The Seville’s opponents were 
fitted with narrower all-season radials. But the tires that 
had performed so remarkably on the dry strip certainly 
weren't working for me now in the snow, while the all- 
weather tires—that hadn't been standouts on the dry track 
—were able to chug up snowy hills easily. I had no choice 
but to back down the hill and take a long detour that put 
me in my driveway two hours late. 


F luffy snowflakes smacked into the windshield as I 
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First-generation high-performance tires like the Good- 
year Eagle GT, introduced in 1980, hold tenaciously on a 
dry road. But sure-footedness in rain or snow calls for an 


entirely different kind of tire. All-season tires, of course, * 
give reasonably good performance in all conditions. But Р 
they aren't in the same class as the Eagle GTs and other 
manufacturers' comparable high-performance tires. 4 

Until recently, such a dream tire—providing high per- 
formance and all-weather capability—was considered im- à 
possible. Tires, like most other engineered products, result 
from a series of engineering trade-offs. You give up one Ы 
thing to get another. You can optimize for wet or dry per- 
formance, but not both. Or if you make compromises de- ^ 
signed to give a fair measure of each, you give up high- z 
speed capability—and so on. 

Now you can have it all: outstanding dry-weather per- à 
formance as good as the Eagle GT's; wet-weather and snow 
capability that, if not up to all-out snow-tire performance, я 
will not leave you stranded as I was on ту way home; and 
high-speed capability, too. All of the new tires shown in EE 
the illustrations are H-rated— meaning they qualify for 
running at 130-mph tests. There are seven such tires now * 
either on the market or close to it. 

The new tires—remarkable as they may be—are not ч 
for everybody. To achieve good performance under diver- 4 
gent conditions, engineers may have had to give up some- 

а, 
4 
> 
* 
Tire-tread anatomy in these perfor- 
mance all-weather tires is a mixture of. 
functional elements from all-season Lr 
(rain/snow) tires, snow tires, and ultra- 
high-performance tires. From all-sea- | 
son tires, the fast-lane hybrid takes its 
smaller elements and deep circumfer- 1 
ential grooves, or channels. These ele- 
ments keep rain from becoming trapped ч 
under the tread footprint and causing 
hydroplaning with a loss of control. | 4 
Lateral blades and deep grooves th: 
run perpendicular to the direction of | 4 
rotation are borrowed from snow tires. - 
These grooves trap and compact the | 4 
loose snow into a hard traction ridge. | 
From the ultra-high-performance tire, | + 
_ the hybrids borrow broad shoulders | 
for good cornering and extra dry grip. | а: 
ARTWORK BY LINDA THOMPSON | 
* 
E 
* 
BRIDGESTONE GOODYEAR 
POTENZA HP41 EAGLE GT #4 


thing you don't want to give up. The new tires, for example, 
are noisier and harsher riding. They provide slightly poorer 
fuel economy. They're good in wet and snow, but not as 
good as conventional snow tires. And they're more expensive. 


Engineering the compromise 


Tire engineers can manipulate many elements to tailor 
a tire's operating characteristic. Among them: tread com- 
pound, tread pattern, void ratio (a measure of how much 
of the tire footprint is made up of rubber, how much of 
grooves), width, aspect ratio (height relative to width), and 
internal structure. Generally, you give up one thing to 
get another. 

For example, if you want all-out dry-road traction, then 
design a racing slick with no grooves at all. One hundred 
percent of the surface area in its footprint is rubber, giv- 
ing maximum traction. Of course, such a tire loses trac- 
tion completely on a wet road. And it spins uselessly in 
snow. 

Most practical tires give up some dry-road traction for 
better handling in rain and snow. The all-weather radials 
supplied with most new cars, for example, have a tread 
pattern with a void ratio of about 35 percent. The voids, 
in the form of grooves, are designed to give moderately 
good dry-road performance and at the same time handle 
relatively well in rain and snow. The Eagle GTs I had 
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ble areas in a performance radial. 


trouble with in the snow are composed of a different se- 
ries of elements. The void ratio is about 38 percent. But 
the tire is quite wide. Further, the tread is made up of 
large blocks of rubber with a relatively small amount of 
what tire engineers call siping, or grooving, within these 
blocks. All of this means that there is more rubber on the 
road for better dry-road traction. But those big blocks come 
at a price. 

The problem with performance tires and rainy roads 
was described to me several times by engineers who first 
asked if I had ever water-skied. Fortunately I had, so I 
understood that the wider the ski, the quicker and easier 
it is to pop up onto the surface of the water. This is 
definitely not the effect you want from a tire. Unfortu- 
nately, performance tires with their wide road-gripping 
surfaces ride up on the surface of a water-laden roadway 
rather easily and hydroplane like a water ski. You're left 
without either steering or braking. Such tires also spin 
nearly uselessly in the snow. 

Performance tires get part of their performance from 
their basic construction. For example, they're built with 
what engineers call a low aspect ratio. That means that 
the tire is relatively squat—the height of a cross section 
from rim to tread is only about 65 percent of the width of 
the tread. In a normal all-weather tire, the aspect ratio 
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several functions. First, it adds 
strength and protection to one of the 
most heavily stressed and vulnera- 


It also provides stiffness for good 
cornering performance. Lastly, it 
prevents, or at least minimizes, tread 


ac omplished in different ways. 
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might be 75 or 80 percent and the tread narrower. The 
low aspect ratio holds the tread on the ground more effec- 
tively. Think of two hair brushes—one with long flexible 
bristles, the other with short, stiff ones. Under pressure, 
the short-bristle brush will maintain close, stable contact 
with a surface, while the long bristles will twist and turn 
in any direction and easily lose contact. The same princi- 
ple applies to stiff, squat tires compared with ones that 
have a more rounded cross section, in which the sidewalls 
are more flexible. Those big blocks of rubber in the tread 
of a low-aspect-ratio tire are held tightly on the surface 
even during hard cornering. 

Normal all-weather tires, on the other hand, are nar- 
rower and have smaller blocks of rubber in their treads. 
“Most engineers look at the tire's wet-weather advantage 
as the sea-to-land ratio," explained Goodrich's Mac Bow- 
man. “You look at the tread blocks as little islands in a 
sea. It's a ratio that compares the block area with the 
amount of open area.” Water moves from areas of high 
pressure under the tread blocks 
to areas of low pressure in the 
tread voids. And small elements 
that concentrate the weight of 
the vehicle provide high pres- 
sure that moves water quickly 
out from under the footprint. 
"Essentially, you design a tread 
that acts like a pump," said 
Robert O. Martin, a division 
manager at Firestone Tire & 
Rubber Co. *You actually pump 
water through the footprint as 
it deflects on the pavement. 
Once you deflect the water, you 
have the rubber in contact with 
the pavement." 

Performance in snow takes 
careful design as well. Snow 
tires, to go to one extreme, 
have lateral blades, or wide 
channels, that run perpendic- 
ular or nearly perpendicular 
to the tread. These blades 
are generally a snow tire's 
most prominent tread feature. 
“What you do is pack snow into 
the grooves," said Bowman, as 
we sat inside an air-conditioned 
office at the Uniroyal Goodrich 
Tire Co’s Akron, Ohio, head- 
quarters one steamy 90-degree day. Bowman jabbed his 
fingertips into the deep lateral grooves of a Goodrich 
T/A HR he was holding. “Then you push off on the ridge 
that's created. And then, these blades have to release 
the snow, otherwise the void area in the tire will load up 
with snow.” 

So how do the new-generation high-performance tires 
get back some wet and snow performance without sacri- 
ficing dry-road performance? I began getting clues as ex- 
amples of the new tires began arriving for photography 
and I piled them one on top of the other into a seven-tire 
stack in one corner of my office. I was first struck by the 
large, basically rectangular blocks along each tire’s shoul- 
der. That part looks just like earlier performance tires, 
with their beefy shoulders. And it’s there for the same 
reason. During a slide presentation at the Goodyear Tire 
& Rubber Co’s Akron headquarters, chief engineer Beale 
A. Robinson had described that wide-shoulder feature in 
the Eagle GT+4: “We incorporated the very solid, strong 
shoulder from the Gatorback design in the GT+4. That 
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Hydroplaning resistance GT vs. GT + 4 


Eagle GT (left) and the GT +4 speed over a glass plate 
covered with dye. The GT + 4’s crisper-looking treads 
indicate it has a better wet-road bite at 70 mph than 
the GT at 60 mph. The GT's fuzzier outline shows that 
it is partially up on a plane and losing traction. 


was to provide good cornering performance when you lean 
over in the corners and load the shoulders of the tires 
more heavily" 

The next thing that struck me was the center of the 
tread of each of these tires. As you can see from the pho- 
tographs accompanying this article, the big blocks of the 
older performance tires disappear and are replaced by small 
tread elements roughly half their size. Those smaller blocks 
look like the blocks from standard all-season tires—and 
for the same reason. The smaller blocks are also sur- 
rounded by deep, wide circumferential grooves, and by sim- 
ilarly deep, wide grooves running across the tread. Fur- 
thermore, they are scored by small grooves called sipes or 
kerfs. That siping moves water trapped under the flat 
blocks rapidly to the circumferential and cross-tread 
grooves, which pump it away and give the tire a better 
wet grip. And in snow, both the cross-tread grooves and 
the sipes dig in and create ridges in the snow against 
which the tire can push. Further, with the smaller blocks 
there are many more cross- 
tread grooves and kerfs to con- 
tribute to better wet and snow 
performance. 

The smaller blocks with 
greater siping are, of course, 
more flexible and don't give the 
same traction as the bigger, 
stiffer blocks on the previous 
performance tires. So engineers 
had to make other changes to 
get the dry-road performance 
back. First, the amount of rub- 
ber on the road did not change: 
Despite the smaller blocks, the 
void ratio remained the same. 
And the new tires retained the 
same stiff low aspect ratio. But 
engineers added a new feature 
—а band near the sides of the 
radial plies. 

During hard cornering, iner- 
tia tries to keep the car going 
in a straight line. This tends 
to make the tire roll over on 
its sidewall, which lifts part of 
the tread from the road, reduc- 
ing its grip. The new reinforc- 
ing band makes the whole tire 
more rigid so that it more ef- 
fectively resists rolling onto its 
side. Thus those heavy blocks on the rim that are so obvi- 
ous when you look at the tire are held in position. Dia- 
grams with this article show how three companies have 
designed this strengthening and stiffening element. 

An important element in determining performance in 
any tire is tread compound. A mechanical bond forms be- 
tween the tire and the road at a microscopic level when 
the rubber is forced into pavement irregularities. That is 
how the tire gets its purchase, or bite. When going from 
the standard all-weather tire to the dry-weather perfor- 
mance tire, engineers changed the compound significantly. 
The all-weathers usually have a soft compound that gives 
good dry-road adherence. The performance tires use a 
stiffer, harder rubber, which by itself would reduce trac- 
tion. But they make up for that by increasing the amount 
of rubber on the road (principally by increasing tire width), 
by lowering the aspect ratio to add stiffness, and by build- 
ing in those massive shoulder blocks. 

The new tires, I learned, have almost the same rubber 
compound as the former dry-road tires. Again and again, 
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Tractioncharts: The Eagle GT + 4high-performanceall-season 
tire is compared with its predecessor, the Eagle GT perfor- 
mance tire, in snow traction, dry-braking traction, and wet- 


engineers told me they "tweaked" the compound. I was 
surprised at how many used that word. That may mean 
they put in slightly stickier rubber to buy back a little of 
the dry-road traction lost by the new tread design. But 
getting tire-compound information from engineers is like 
trying to get bank-account numbers from the Swiss. In one 
rare display of compounding candor, Kevin Clemens, en- 
gineering manager at Michelin Tire Corp., speculated that 
most high-performance all-season tires use a large pro- 
portion of hard, sticky styrene butadiene rubber similar 
to that used in conventional performance tires. 


Well-rounded performers 


Whenever I could, I took the opportunity to test the 
new tires. At General Motors Corp.'s Milford Proving 
Ground in Michigan, I spoke with Dave Wood, a senior 
engineer who tests tires for use on GM cars. That day I 
had a chance to compare a set of Eagle GTs back to back 
against four GT+4s on a Pontiac Bonneville SE. Wood told 
me that GM would accept no handling compromises from 
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braking traction. The chart in the lower left corner shows 
the GT +4’s snow traction relative to standard aftermarket 
and base General Motors all-season tires. 


the new all-season tires. "The only tire we compared the 
Goodyear Eagle GT--4 with was the Eagle GT," he said. 
“We told Goodyear we didn't want to lose anything in dry 
handling with this all-season replacement. And we didn't. 
It's actually just slightly better" By the end of our high- 
speed track session, I was convinced. The difference was 
slight, but there was definitely an added element of grip 
and handling precision with the GT--4s. 

Next, I checked out the GT--4's rain muscle directly 
against the older GT on a sunny August afternoon in Ohio. 
Goodyear provided its wet-handling course, a front-drive 
Chevrolet Beretta, a rear-drive Camaro, and four sets 
of tires. Overhead, the sun burned brilliantly, spreading 
thousands of bursts of light on the thin layer of water 
carefully pumped across the handling course. In both cars 
I was considerably faster on the GT--4s. Coming into tight 
corners, the cars would brake more quickly and cut shorter, 
tighter arcs around the orange traffic cones. Exiting hard 
onto the short straights, the GT--4s took me to the top of 

[Continued on page 100] 
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Super searcher 


Built initially for special military tasks, the Fast Data Finder can zip through phenome- 
nally huge data bases at more than nine million characters a second, locating specific infor- 
mation. Now models are on the way for personal computers and commercial use. 


By JIM SCHEFTER 
Drawing by Mitchell J. Albala 


tion, staring at the glowing screen. 

My job: find recent news stories 
about rockets other than the space 
shuttle Challenger that either failed 
or exploded. 

The problem: The data file I’m using 
is 100 million characters long. It con- 
tains every story the Associated Press 
has transmitted for several months, 
all stored on a high-speed hard disk. 
And the file hasn't been indexed. 

I type in the command: (3 PARA- 
GRAPHS — ‘ROCKET’ AND 'EXPLODE' OR 
'pEsrROY[ED] om 'FAiL[ED]) AND NO 
‘SHUTTLE’ OR ‘CHALLENGER’} 

That should do it. Any three con- 
secutive paragraphs that mention a 
rocket that exploded, failed, or was de- 
stroyed but don’t mention the shuttle 
or Challenger should be a target story. 
I move the mouse connected to the ter- 
minal and position an on-screen arrow 
over the “search” command, then click 
its button. 

Time for a cup of coffee while the 
search goes on? Absolutely not. A win- 
dow in the upper right corner of the 
screen shows activity. A scroll bar 
moves quickly from left to right, pass- 
ing 20 million, then 40 million, then 
60, 80, and stopping just past 100 
million. Less than 11 seconds have 
elapsed. 

Along the way the moving bar 
dropped dozens of narrow vertical lines 
into the box below. Some of the lines 
are so tightly packed that they look 
like the bar codes you see on breakfast- 
cereal boxes. There's a number to the 
right: 67. 


Phenomenal data flow 


Amazing. In less time than it takes 
to find my coffee cup, a black box of 
computer chips called the Fast Data 
Finder has read every word in the АР 
file. Even more, it found and marked 
67 separate stories that met my re- 
quirements. Now I just move the 


| "m sitting at a computer work sta- 
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mouse arrow to each vertical line, click 
the button again, and read the sto- 
ries that pop up on the screen. 

The Fast Data Finder, or FDF, is the 
brainchild of Dr. Kwang-I Yu, a se- 
nior scientist in TRW Defense System 
Group's System Development Division, 
in Redondo Beach, Calif. It's the com- 
bination of hardware—specially de- 
signed chips—and software that 
makes it work. And it's a system that 
may well revolutionize how data bases 
or other massive files of information 
are used in the next few years. 

“It works like a garden hose with 
water flowing through at a constant 
rate,” Yu told me. “In this case, the 
‘water’ is data, and the flow rate is 
9.5 million characters per second." 

For the FDF that's actually about 
half speed. It would analyze data at 
20 million cps if a hard disk could op- 
erate that fast. But current technol- 
ogy limits high-speed industrial disks 
to about 9.5 million cps. 

The FDF was developed for special- 
ized Department of Defense applica- 
tions. Since 1986 it has been used in 
military command, communications, 
and control systems. Now it's going 
commercial. Yu told me how it works. 

“It's like a shift register," he said. 
The most common shift registers are 
those scrolling signs that display news 
or advertising. Characters shift from 
cell to cell, one step at a time. But it 
looks as if words and sentences are 
being dragged across the display by 
some invisible hand. 

With display signs, the cells are 
large and the movement is slow 
enough for the human eye to handle. 
In Yu's shift register, the cells are so 
tiny that eight of them fit onto a very- 
large-scale-integration processor chip, 
and characters shift from cell to cell 
every 80 nanoseconds (billionths of a 
second). 

The largest FDF system contains 
9,216 cells on 1,152 identical chips, 
according to Yu. "It's like a pipeline 
of processors," he said. “Data flows in 
one end and out the other" 


If you could freeze the pipeline at 
an 80-nanosecond interval, you'd see 
9,216 characters, a chunk of data 
longer than this article. 

In fact, that's what the FDF does. 
It freezes the data and takes a look to 
see if any group of characters matches 
your request. If it finds a match, it 
marks the spot. And it works so fast 
that it has done its job before even 
the fastest hard disk can pump the 
next character into the pipeline. Com- 
plex queries can be as long as the 
register. 

"The trick was to design one cell, 
then replicate it," Yu explained. To do 
the job, he recruited specialists from 
the California Institute of Technology 
in early 1983. By year's end they had 
completed a printed-circuit-board ver- 
Sion, tried it, and discovered it worked. 
Less than three months later the 
elated team had the first prototype 
FDF chip. 


Finding the right document 


That circuit was crude compared 
with later versions, but it whetted the 
appetite of potential government cus- 
tomers. One agency now using the 
FDF, for instance, has a document 
data base of 148 billion characters 
that's still growing. Even using the 
best indexing system, finding the right 
document quickly was impossible. 

The simplest indexing system only 
identifies a document by its name. 
That's the system used by personal 
computers. Depending on how many 
documents are stored on a disk, the 
index can eat up several percent of 
disk space. And it won't help you 
find specific or complex pieces of in- 
formation buried inside an individual 
document. 

General indexing systems, Yu told 
me, note which document individual 
words occur in. That makes the index 
as large as the data base. This kind 
of system can locate single words more 
quickly than FDF; but it slows down 
dramatically when asked to find 
multiple-word occurrences. And it 
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The ope ing principle of the Fast 
Data Finder is shown on the screen of 
the computer terminal above. You type 
a search request (top) such as three 
consecutive paragraphs in news stories 
about rocket failures. Fast Data Finder 
е, often linked to a computer 
system, has microchips that enable text 


can't handle complex requests at all 

"If you wanted a general indexing 
system to look for sentences or para- 
graphs," Yu said, "the index itself 
would grow exponentially. FDF has no 
index at all. 

"Once customers saw what FDF 
could do, they kept asking for it to 
handle more and more features, like 
misspelled words, long complex re- 
quests, and real-time message rout- 
ing based on document content." 

Yu and his team spent about 18 
months redesigning the system from 
the ground up and writing the exten- 


data to flow through them at up to 20 
million characters a second. When 
matches occur between the search re- 
quest and the text, like the word “i 
ure" here, FDF remembers wher 


the 
matches occur in its computer mem- 


an be 
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ory. Later the blocks of text 
retrieved and read on the s 


sive software needed to make it work 
In its final version, each cell contains 
more than 4,000 separate devices 
—transistors, gates, and other elec- 
tronic components. 

In early 1986 TRW delivered the 
first of 17 government systems now 
installed. Dubbed the FDF-2000, each 
contains 24 array boards, which in 
turn contain 48 FDF chips. 

“When every cell is filled, the sys- 
tem is making about one hundred bil- 
lion comparisons a second,” Yu said. 

The FDF can handle almost any 
text-related query, including mis- 


printed as hard copy. The system is 
able to handle up to 576 requests at 
one idition to sorting data Е 
the FDF can monitor real-time d 
such as incoming w 
military message: 
the stories or mes 
words or phrz 


a 
e copy or 
and pick out only 
ages containing the 
you specify. 


spellings and approximations. When I 
asked it to find stories that mentioned 
the Soviet foreign minister, but with 
the name spelled “+4 sHEVARTNAZE” 
(any name within four characters of 
the given spelling), it came up with a 
host of Shevardnadze stories. 

A complete FDF system with a work 
station, tape, and disk drives has a 
six-figure price tag. Banks, insurance 
companies, and libraries are potential 
customers. But Yu told me smaller 
versions for personal computers could 
be available for less than $1,000 by 
1990. n 


DECEMBER 1987 | 61 


ULTRASONIC 
ROAD-SURFACE 
SENSOR 


By JIM SCHEFTER 


coating its ripples and filling its 

dips and cracks with a sonar sig- 
nal generated by a little black box 
hidden in the Maxima's frame. Milli- 
seconds later, the irritating jitter and 
vibration that flowed from the road 
to my body disappeared. 

I flicked the switch controlling Nis- 
san Motor Сов new sonar suspension 
system from “auto” back to “firm.” Be- 
fore I could lift my hand, the vibra- 
tions were back. Without the sonar 
analysis to adjust shock-absorber set- 
tings to match road conditions, every 
imperfection in the seemingly smooth 
road surface was awesomely apparent. 

"In a sense, the sonar system an- 
ticipates the road surface," John H. 
Schutz, director of engineering serv- 
ices at Nissan's U.S. headquarters in 
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S sound scoured the road, 


EIGHT-BIT 


Carson, Calif., told me later. "Unlike 
a system that only measures a vehi- 
cles acceleration, this one measures 
the contour of the road before the ve- 
hicle gets there." 

Nissan will offer the sophisticated 
device, with its $350-plus price tag, 
as an option on 1988 Maximas. “We're 
offering it on the Maxima because the 
car has a relatively heavy front end 
and some high-speed float," Schutz 
said. "This fixes those problems." 


Improved handling 


It does indeed. I ran a sonar-equipped 
Maxima more than 1,000 miles over 
California roads ranging from Los An- 
geles freeways to blacktop switchbacks 
in the Sierras. My conclusion: There's 
an obvious improvement in both han- 
dling characteristics and passenger- 
compartment comfort. Performance is 
better than with any of the three 


STEERING 
ANGULAR-VELOCITY 
SENSOR 


DRAWING BY MARIO FERRO 


Nissan's sonar unit fits into a palm-sized box mounted inboard 
and ahead of the right front tire. The device's twin acoustical 
horns point downward; one broadcasts a 40-Hz sound wave 
to the road, while the second reads the reflected wave. The 
timing differences are fed to the microprocessor in the trunk. 


shock-absorber systems now available: 
standard preset shocks, adjustable 
Shocks with driver-selected settings, 
and automatic systems that change 
settings according to acceleration. 
Nissan's system is a combination of 
the last two, with added inputs from 
the sonar device and other sensors. In 
the *auto" mode, the system's micro- 
processor reads the inputs, then sets 
the Maxima's shocks to soft, medium, 
or firm. Front and rear shocks are set 
separately. All four are in the soft set- 
ting under normal conditions. But to 
control sudden bouncing, for example, 
the system instantly sets the front 
shocks to firm and the rear shocks to 
medium. The change takes less than 
a half second and reverts to soft all 
around five seconds after the road 
smooths out. 
The sonar sensor reads major dips 
[Continued on page 104] 
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FREE-ELECTRON 
LASERS 


Recent experiments have catapulted a new kind of laser into the position as 


number-one candidate for use as an anti-missile weapon in the “Star Wars” 


program. This free-electron laser has other potential uses, from aiding chemi- 
cal research to furnishing an entirely new kind of propulsion for rockets. 


By T. A. HEPPENHEIMER 
Drawings by Dan Osyczka 


electric towers marches across the barren reddish- 

brown desert, terminating amid a cluster of ware- 
house-like buildings. These long, low structures house the 
world’s largest laser, five-eighths of a mile in length. Some 
distance away, inside a cluster of domes, are large tele- 
scopic instruments that focus the laser light, directing it 
upward. 

Now an unmanned aircraft traces a white vapor trail 
across the cloudless sky. What happens next is too fast for 
the eye to follow. A rapid sequence of 
intense laser pulses flashes from a 
telescope, striking the plane. This 
monster laser could easily blast any 
aircraft from the sky, but the beams 
are kept well below full power. Instru- 
ments inside the drone record the 
laser-pulse intensities. 

Other tests will follow, including so- 
called lethality tests—actually shoot- 
ing down aircraft and missiles—in the 
next phase of the Strategic Defense 
Initiative program. The U.S. Army 
laser test center described here is part 
of the government's multi-billion-dollar 
anti-missile "Star Wars" program. 
Aerospace companies and the nation's 
leading laser laboratories are compet- 
ing to build the giant New Mexico 
laser. 

What will make this awesome wea- 
pon feasible is a relatively new type 
of device called the free-electron laser, 
or FEL. It has suddenly become the 
leading contender among potential 
SDI beam weapons [“Space Weapons,” 
July '84] because it can achieve higher 
power than conventional lasers and 
do it at much higher efficiencies—critical in generating 
extremely high-powered beams. The newer lasers can also 
operate at any wavelength, in contrast to conventional la- 
sers that usually work at fixed wavelengths. This gives 
FELs unprecedented flexibility. 

In addition to their promise in strategic defense, FELs 
may also ignite hydrogen fuels for nuclear-fusion power 
plants [“Laser Fusion,” Dec. '76]. Smaller models could 


S: 1991. Near Oro Grande, N.M., a row of steel 


Induction accelerator modules are as- 
sembled at Lawrence Livermore labs. 


be used in medicine or for probing matter in chemical 
and nuclear research. Some researchers even envision 
Earth-based FELs as a power source to blast rockets and 
payloads into orbit. 

Much of the credit for the development of FELs goes to 
one man. In the mid-1960s, as a student at the California 
Institute of Technology, John Madey became fascinated with 
microwave tubes. These tubes generate beams of electrons 
and produce the high frequencies used for radar and other 
applications. Why, Madey wondered, couldn't these efficient, 
tunable tubes compete with the newly invented laser? Why 
did they poop out at short wavelengths while lasers worked 
well? He began trying to make microwave tubes generate 
visible light, laser-style. 

“When people with a background in 
microwave tubes first heard about the 
idea, they dismissed it as crazy," says 
Richard Briggs, a research director at 
Lawrence Livermore National Labo- 
ratory. "The idea of making such a 
good electron beam that it could radi- 
ate at those frequencies just seemed 
intuitively wrong." It turned out to be 
not such a crazy idea after all. Fur- 
thermore, it was based on well-known 
physical principles, but they were prin- 
ciples never before used in conven- 
tional lasers. 

Many lasers in use today operate by 
“pumping” electrons in a lasing me- 
dium to a higher energy state—into 
an orbit farther from the nucleus of 
the atom—than the one it usually 
occupies. As it decays back to the nor- 
mal orbit, it gives off light. Each pho- 
ton thus emitted triggers another, so 
that the level builds rapidly. Mirrors 
at either end reflect the beam back 
and forth, continuing the buildup. Fi- 
nally light intensity reaches such a 
level that a beam bursts through the 
partially silvered mirror at one end. An early laser, for 
example, pumped electrons in the atoms of a bar of syn- 
thetic ruby, using high-intensity green light— easily 
absorbed by the atoms—to lift the electrons into their 
higher energy state. 

А free-electron laser operates on a strikingly different 
principle. A beam of electrons is sent through a device 

Continued 
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INDUCTION LINAC 


Free-electron lasers generate powerful beams of coherent 
light by sending beams of electrons dissociated from atoms— 
hence the name—through a wiggler, a series of magnets of 
alternating polarity. This roller-coaster-like ride generates light 
that after further processing forms the laser beam. Two prin- 
cipal types of FELs are under consideration as weapons: the 
induction linac, or linear accelerator, shown in this illustra- 
tion, and the RF linac that follows. In the induction linac 
shown here, an electron injector fires intense bursts of elec- 
trons into an accelerator—a series of doughnut-shaped mod- 
ules that act as the primaries of electrical transformers. As 
electrons fly past the cavities in the accelerator, large barrel- 
shaped power units send electrical pulses into the magnetic 
ferrite cores of each module. A magnetic field in the module 
jumps from zero to maximum in 10-billionths of a second. 
Through transformer-like action, this pulse produces a rap- 
idly increasing electric field that couples energy into the 
electron beam. This beam forms the secondary of the trans- 
former. The electron beam thus reaches high energy and 
passes into the wiggler, an array of magnets that alternately 
present north and south magnetic poles to the beam. The 
rapidly changing magnetic polarity forces the electrons to 
wiggle, or oscillate, in a roller-coaster-like pattern. An elec- 
tron changing directions in a magnetic field gives off a pho- 
ton of light—a phenomenon called synchrotron radiation. 
During this process, light from a modest-sized external laser 
is beamed along the same path as the electrons. The inter- 
action between the two beams causes the electrons to bunch 
together in thin pancake-shaped packets. Bunching occurs 
because the electric field of the external laser light interacts 
with the electrons. The electric field of the laser light also 
retards the undulating motion of the electrons, which trans- 
fers energy from the electron beam to the laser beam, am- 
plifying it enormously. The intense beam of laser light 
emerges from the laser while the spent electrons are routed 
to an electron dump. Part of the accelerator and a power 
unit of Livermore's linac are seen in the two photos at near 
right; a section of the wiggler is at far right. —T. А. Н. 


ELECTRON 
INJECTOR 


called a wiggler. This makes the electron beam zigzag back 
and forth. When an electron changes direction, it produces 
a photon of light. Physicists call this phenomenon syn- 
chrotron radiation 

Free-electron lasers come in two fundamentally differ- 
ent types, based partly on the method used to accelerate 
electron beams. One—the induction linac—accelerates 
electrons by sending electrical pulses into transformer- 
like cavities surrounding an electron beam; another—the 
RF, or radio-frequency, linac—uses microwave energy. In 
addition, the induction linac-driven FEL is basically an 
amplifier. It adds energy to a laser beam as it travels 
through the wiggler. The RF linac is of a more traditional 
laser design. The beam is both generated and amplified 
as it bounces back and forth between mirrors until it is 
powerful enough to blast out through a partially silvered 
mirror at one end. (Diagrams showing the complete oper- 
ating principles of the two types are on following pages.) 
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POWER UNITS. 


FERRITE CORES 


ACCELERATOR 


Today free-electron lasers working on both these prin- 
ciples are serious candidates as "Star Wars" weapons. But 
not many of his colleagues believed Madey was on to any- 
thing important when he first had the idea. To begin with, 
electron beams made to emit photons by being bent in a 
magnetic field radiated a jumble of frequencies that in- 
cluded weak, inefficiently produced light wavelengths. And 
there were many other unsolved problems 

By the early 1970s, Madey had begun post-doctoral work 
at Stanford University. His initial goal: find a way to make 
electron beams oscillate, or wiggle, rapidly in their paths. 
Madey and a research team began developing a “wiggler” 
—an array of magnets that would alternately present 
north and south poles to an electron stream passing be- 
tween them 

Their first wiggler burned out from a power-supply ac- 
cident. “We madly scrambled to build a replacement,” 
Madey recalls. Several months later, they put together an 


MASTER OSCILLATOR LASER 


FEL experiment. Madey figured that the electron beam 
in a wiggler, in addition to generating its own radiation, 
could also amplify light from a small external laser. To 
test this idea, the Stanford researchers carefully aligned 
the electron beam in a wiggler with the beam from a small 
infrared carbon dioxide laser. But nothing dramatic oc- 
curred immediately. 

"It took days, if not weeks, to get the first little bump 
in the data," says Madey. "That wa: a small enhance- 
ment above the background. It was hard to get.” The elec- 
tron beam proved to be critical. “Ву adjusting the beam 
during the next few hours, we got the full gain. After 
that first little bump, the next eight orders of magnitude 
were easy," Madey says dryly. Non-physicists, unused to 
dealing with orders of magnitude, may not be impressed. 
But a number raised by eight orders of magnitude is a 
staggering 100 million times larger than it started out. 

That experiment occurred in 1975. A year later, Madey 


ELECTRON-BEAM DUMP 


and his team adapted the university's superconducting lin- 
ear accelerator, a large machine that supplied a beam with 
an energy level of 43 million electron-volts, to create a 
different type of laser. They called upon conventional laser 
technology, positioning mirrors at both ends of the wig- 
gler linked to the accelerator The mirrors trapped the 
weak synchrotron radiation, reflecting it back and forth 
and intensifying it by locking light wavelengths in step 
with each other. When this light—also an infrared wave- 
length— gained enough intensity, it penetrated one of the 
partially transparent mirrors laser beam. Still, while 
the mirrors and lasing action boosted the light generated 
by the electrons some 100 million times, the beam averaged 
less than one watt. 

Madey continued his research as other labs joined in. 
But despite early successes, FELs remained new and un- 
proved. Then in March 1983 President Reagan launched 


Continued 
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RF LINAC 


A radio-frequency linac has an electron injector that ini- 
tially bunches the electrons into tight groups with durations 
measured in trillionths of a second. It sends these packets 
of electrons to the accelerator. The accelerator consists of a 
series of klystrons—tubes usually used for generating radar 
and other high-powered microwave signals. The klystrons 
pump energy into rows of small cavities, in which they cre- 
ate powerful, rapidly oscillating electric and magnetic fields. 
This process transfers energy to the electron beam, acceler- 
ating the electrons and raising their energy level. The elec- 
tron beam is routed through beam-bending devices to the 
wiggler, which triggers synchrotron radiation as in the in- 
duction linac. Approximately 75 feet from each end of the 
wiggler in this Boeing RF linac is an array of mirrors. The 
light emerging from one end of the wiggler is reflected by 
these mirrors around the apparatus and back into the other 
end. As the light reflects back and forth through the wiggler 
along the same path as the electron beam, the light waves 
emitted by the bunched electrons become locked in step 
with each other and intensify. Finally the light bursts through 
one of the partially transparent mirrors as a laser beam. In 
some versions of the RF linac, after their trip through the 
wiggler, electrons are directed back to the original array of 
microwave cavities where their energy is tapped to create 
more microwave energy, which is then fed back to the ac- 
celerator to accelerate fresh bunches of electrons. This en- 
ergy recovery greatly boosts laser efficiency. The photo at 
near right shows the wiggler magnets revealed when the cover 
is removed. In the photo at far right, the wiggler can be seen 
covered with shiny thermal blankets, necessary to keep its 
temperature stable and ensure critical accuracy of the opti- 
cal pathway. The yellow structures along the beam path are 
beam shaping and directing magnets. Neither mirrors nor 
accelerating modules are visible in the photo.—T. A. H. 


the Strategic Defense Initiative. SDI proponents expected 
they would wind up with orbiting laser battle stations. 
These would involve conventional lasers operating at fixed 
wavelengths of 2.7 and 3.8 microns (millionths of a meter). 
But those wavelengths proved to demand huge 45-foot- 
diameter mirrors of extreme precision. Because that size 
seemed impractical, it meant the choice of an SDI laser 
was still uncertain. 

Several advances in 1984 and 1985 made FELs the pre- 
ferred weapon. The first came from a small cluttered lab 
at Los Alamos, N.M., where a modest FEL stood atop a 
steel-beam table. Lead bricks piled at one end blocked 
radiation produced by the electron beam. Physicists fired 
up the FEL and carefully varied the energy within the 
electron beam. Their instruments showed the remarkable 
result: Infrared wavelengths from an FEL could be tuned 
from 9 to 35 microns. That’s too long for an SDI weapon: 
The goal is a near-infrared wavelength of one micron. But 
it demonstrated how FEL wavelengths could be easily 
selected. 

Shorter wavelengths from FELs demand higher energy 
in the electron beam. But since the electrons have identi- 
cal charges they repel each other. That makes the beam 
spread out, making FELs ineffective as weapons. A major 
step toward solving this problem took place at Lawrence 
Livermore's powerful Advanced Test Accelerator. 

This device is in a remote valley some 60 miles east of 
San Francisco. The 256-foot-long accelerator is housed in 
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a long shedlike building and looks like some super-Indian- 
apolis engine with 190 cylinders. A flexible black tube 
curves upward from each “cylinder”—actually an array 
of 190 electron-accelerator modules. The device can pro- 
duce pulses of current of 10,000 amperes at 50 million 
volts for durations of 50-billionths of a second. 

At first, plans called for shooting electron beams within 
a vacuum inside the accelerator. But Bill Fawley, a young 
astrophysicist, suggested a new approach: Fill the beam 
tube with a rarefied gas, he said, then fire a laser beam 
through the gas some billionths of a second before the 
electron beam. The idea is first to ionize the gas—strip 
away electrons from molecules—to form a long, straight 
line of ions. These positive-charge ions would attract elec- 
trons in the pulse and prevent them from spreading. 


Chancy experiment 


*We really had to screw up our courage on that one," 
says Briggs, one of the senior project managers. The ex- 
isting arrangement had powerful magnets along the tube 
to focus electrons. But to test Fawley's idea the magnets 
would have to be turned off. And if the laser-ionized gas 
didn't control the beam, it could wreck the accelerator. 

Anxious researchers clustered near the instruments that 
synchronized the two precisely timed beams. Then a small 
laser flashed its beam along the tube, followed instantly 
by the powerful lightning-like electron beam. The accel- 
erator tube seemed unscathed. “We did it —and it worked," 


WIGGLER 


Briggs s “We got a full ten thousand amperes through 
the machine.” Now researchers knew it would be possible, 
by creating narrow paths of p ions, to produce the 
tightly focused electron beams necessary for extremely pow- 
erful FELs. 

A third breakthrough in FELs, achieving high efficiency, 
would also be crucial for practical SDI weapons. And that, 
too, evolved in Lawrence Livermore's labs. Another test 
accelerator there capable of firing 10,000-ampere elec- 
tron bursts became the focal point of another idea, the 
tapered wiggler: As electrons zip through a wiggler and 
emit light, they lose energy and slow down. This velocity 
change impairs the transfer of energy from the electrons. 
The idea: Either change the spacing between the wig- 
gler magnets or adjust their strength to compensate for 
slower electrons. This tapers, or gradually changes, the 
shape of the magnetic field along the wiggler's length. 

An experiment testing this concept took place in Liver- 
more's Building 423, a huge metal-walled structure that 
looks something like a blimp hangar. Researchers decided 
to amplify the microwave signal from a magnetron in a 
tapered wiggler. “It was cold and dark in the control room,” 
recalls one project leader, Don Prosnitz, a young laser physi- 
cist. “We used a lot of hand-me-down equipment from past 
controlled-fusion experiments, along with some nice new 
computers. 

“We'd spent eighteen months trying to make this FEL 
work," Prosnitz says, “апа we'd just finished installing a 


ELECTRON INJECTOR 


new set of instruments.” They injected an electron beam 
and started tuning the FEL amplifier. “Nothing was hap- 
penin, ys Prosnitz, “and then we got a signal. Every- 
one was really excited." But tests soon proved they had a 
false result. “We continued tuning, adjusting the knobs. 
Then we got a second signal and knew we had a working 
FEL. We all stayed in the lab and spent the next sixteen 
hours taking data," he says. 

Eventually the research team demonstrated that a ta- 
pered wiggler could convert up to 40 percent of the en- 
ergy in an electron beam into a laser beam. In their world, 
where laser efficiencies of two or three percent are often 
hard to achieve, this seemed beyond all dreams. But the 
team also knew that they had experimented with a signal 
with a wavelength of 8.7 millimeters—far longer than 
would be required for a laser weapon—and that FELs 
delivering shorter wavelengths would not provide such spec- 
tacular gains in efficiency. 

Still, the string of successes prompted SDI Director Gen. 
Jaraes Abrahamson to settle on FELs as a weapon in 1985. 
He set up a competition to see who will build the big laser 
in New Mexico. Says Col. Tom Meyer, deputy for directed 
energy: "General Abe likes horse races between competi- 
tive technologies." 

At Lawrence Livermore, Deputy Associate Director Bill 
Barletta showed me one of the competing advanced sys- 
tems. To accelerate electron beams, it uses an induction 

[Continued on page 98] 
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SMART WINDOWS 


Turn a dial, and the window darkens. Turn it back, and the window clears. The secret: an 
electrochromic coating, a material that changes from transparent to opaque when a volt- 
age is applied. Add a vacuum seal to a double-glazed window, and you have a glazing sys- 
tem that is a positive energy gainer—even on a northern exposure in a frigid climate. 


By BILL MOORE 


to top out the Minneapolis sky- 

line, is the world’s “smartest” 
office building. It incorporates the lat- 
est environmental technology, includ- 
ing superinsulated, smart windows. 

Controlled by a central computer in 
the bowels of the building, the tow- 
er's nervous system of photoelectric 
and thermostatic sensors monitors the 
environment of each office as the sun 
journeys across the sky. By midmorn- 
ing, in response to the increasing in- 
flux of solar radiation, windows in 
south-facing offices begin to darken. 
Meanwhile, windows on the east grad- 
ually turn clear as the sun leaves 
them in shadow. 

Thanks to the smart windows, de- 
signers of this glass-and-steel citadel 
didn't have to specify dark glass or 
mechanical shades to screen out the 
summer sun. Апа during Minnesota's 
legendary winters, the windows cap- 
ture 70 percent of the sun's warming 
rays. Because the windows are also ex- 
cellent insulators, even the shaded 
north side of the tower benefits from 
a net heat gain from diffuse solar 
radiation. 

Indeed, Solaris Tower's smart archi- 
tecture is so effective that despite Min- 
nesota's extremes of climate, it is the 
world's first passive-solar skyscraper. 


Please dim the window 


Though the Solaris Tower doesn't 
exist yet, developments at the Solar 
Energy Research Institute in Golden, 
Colo., along with related projects at 
other laboratories here and abroad, 
may turn fiction into fact—early 
in the next century, project leaders 
predict. 

In a small laboratory at SERI, the 
US. Department of Energy's solar re- 
search facility just west of Denver, 
staff scientist Ed Tracy recently dem- 
onstrated for me the "smart" com- 
ponent of these futuristic windows: 
electrochromic glass. It changes opac- 
ity in response to an electrical pulse. 


T he Solaris Tower, rising 95 stories 
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Tracy carefully attached two elec- 
trical leads to what appeared to be 
a five-centimeter square of ordinary 
glass. From the hand-drawn diagrams 
taped to the cabinets behind me, I 
could see that there was more to this 
glass than met the eye, though the 
only thing unusual about it was a 
greenish section at the center. 

“Now watch this," Tracy said in 
the tone of a proud father. He slowly 
turned up the voltage from a bench- 
top power supply. The digital meter 
readout flickered past 1.3 volts, past 
2.7, to 3.1 volts. The pale green sec- 
tion of the glass turned a nearly 
opaque blue. When he turned off the 
power supply, the glass remained blue. 
"Eventually you will be able to walk 
over to a window, turn a rheostatic 
switch, and lighten or darken the glass 
at will," he predicted. 

Though the phenomenon had been 
observed before, the discoverer of elec- 


trochromics, in the late 1960s, was for 
all practical purposes Dr. Satyen Deb, 
another SERI scientist, then working 
for American Cyanamid Co. A native 
of India and educated at Cambridge 
University in England, Deb was in- 
vestigating optical memory devices for 
computers when he noticed that cer- 
tain inorganic semiconductors called 
transition metal oxides, which are 
completely transparent in the visible 
spectrum, can be electrically stimu- 
lated to increase their light-absorption 
properties. These include the oxides 
of tungsten and molybdenum, as well 
as vanadium, indium, and titanium. 

Although the possibilities of this 
phenomenon intrigued Dr. Deb, Amer- 
ican Cyanamid saw no immediate po- 
tential for it in mass memory storage. 
The process was patented, Deb was 
paid the grand sum of $1, and his 
work was locked in the company vault. 

SERI researchers began exploring 


How electrochromic windows work 


A switchable window is a multi- 
layered sandwich of glass, trans- 
parent electrodes, a substance. 
that can release and reabsorb 
ions, and an electrochromic ma- 
terial. This is SERI's sandwich. 
Here's how the process works. 
1) The glass is transparent; no 
voltage is applied. 


2) Apply a charge as shown to 
the top and bottom transparent 
electrodes (each a micron-thin 
coating of indium tin oxide), and 
free hydrogen ions (H 4-) from the 
magnesium fluoride layer are 
driven into the amorphous tung- 
sten trioxide below. Simultane- 
ously, electrons (e—) from the 
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applications for electrochromics in 
1984. With his fervor for energy con- 
servation undiminished in the face of 
our current oil abundance, Tracy notes 
that five percent of the nation's en- 
ergy budget is wasted, quite literally, 
out the window. This amounts to an 
estimated 3.5 quadrillion Btu a year. 
SERI’s Dave Benson, principal scien- 
tist on the window project, points to a 
study done by Lawrence Berkeley Lab- 
oratories that indicates smart windows 
could reduce building heating and 
cooling needs by 25 percent, lighting 
by 50 percent, and peak electrical 
power demand by 30 percent. 


Skinny sandwich 


The electrochromic components of 
SERI’s smart glass are actually very- 
large-scale solid-state devices. The test 
piece I saw is a sandwich of three- 
millimeter-thick Pyrex heat-resistant 
glass panes, between which are ultra- 
thin coatings—each one-hundredth to 
one-thousandth the thickness of a hu- 
man hair—of indium tin oxide, amor- 
phous tungsten trioxide, magnesium 
fluoride, and gold. It's the gold layer, 
used only for convenience of applica- 
tion, that gives the sample I saw its 
green color. Other samples SERI has 
made use two layers of indium tin 
oxide and no gold; these samples have 
no greenish tint and better transmis- 
sion characteristics. That's what is il- 
lustrated below. 

The electrochromic process works 
by electronically altering the light- 

Continued 


other indium tin oxide elect 
enter the tungsten trioxide. 

The hydrogen ions and elec- - 
trons react chemically with the - 
tungsten trioxide, changing the - 
electrochemical valence of se- 
lected sites from the normal +6 to 
+5. When the valence is +6, light 
passes right through; where the 
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largest solid-state electrochromic de- 
vice ever made, according to SERI. 


The solar spectrum: what gets through 
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An electrochromic glass sample made 
with two indium tin oxide electrodes 
transmits approximately 53% of the 
total solar radiation in its clearest state 
and 48% of the visible light spectrum. 
With an anti-reflective coating and 


valence changes to +5, the tun; 
sten trioxide absorbs light, e: 
cially the red wavelengths. The 
viewer sees the glass turn dark 
blue because the blue end of the 
spectrum is reflected. Little light - 
is transmitted. 

3) Though the voltage is turned — 
off, the blue color remains due _ 
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proper control of coating thicknesses, 
the solar transmission can go up to 63% 
and that of visible light to 70%, SERI 
researchers say. An optimized sample 
would be virtually opaque to all wave- 
lengths in the darkest state. 


DRAWINGS BY BOB LANGE 


to the “memory” of the materials. 
4) Reverse the polarity of the up- 
per and lower electrodes, and the 
free hydrogen ions and added 
electrons are driven from the 
tungsten trioxide, which reverts 
to the transparent state. 

5) With the voltage turned off, the 
glass remains transparent. 
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absorptive properties of the electro- 
chromic material, in this case amor- 
phous tungsten trioxide. This is 
accomplished by polarizing the indium 
tin oxide electrodes with a small elec- 
trical voltage. The caption explains the 
process. 

Electrochromic glass allows either 
manual or automated control over 
the amount of solar radiation passing 
through. The degree of tint is con- 
trolled by the amount of current im- 
posed across the device. Little energy 
is required—a small photovoltaic cell 
can theoretically supply enough elec- 
tricity to power a typical window. 

Furthermore, electrochromic devices 
have nonvolatile memory, or capaci- 
tance: You can turn off the electricity, 
and the glass remains dark. To reverse 
the process you simply reverse the po- 
larity of the electrodes. Electrochromic 
devices have been successfully cycled 
more than 100,000 times. 

SERI recently installed equipment 
that will permit the researchers to 
substitute molybdenum trioxide, which 
has nearly constant absorptive prop- 
erties across the visible-light spec- 
trum, for the tungsten trioxide, pro- 
ducing a neutral gray color instead of 
blue. "From an architectural view- 
point, studies indicate that a gray tint 
would be preferable," Tracy said. 

To produce truly high-performance 
smart windows—the kind described 


for the yet-to-be-built Minneapolis 
skyscraper—the SERI researchers 
hope to wed electrochromics to another 
technology they are developing: dou- 
ble glazing with laser-sealed edges and 
an evacuated space between the panes. 


Vacuum window 


The most energy-efficient windows 
commercially available today—with 
multiple panes, low-emissivity coat- 
ings, and argon gas between panes 
["Superwindows," March '86]—have, 
at best, an R-value (resistance to heat 
flow) of about R-5. SERI researchers 
envision a window with an insulation 
value of R-16. 

The reason for this remarkable im- 
provement in insulative quality is the 
permanent vacuum between the glaz- 
ings. Though the conventional dead- 
air space between panes is a good 
insulator, and argon gas is even bet- 
ter, a vacuum would be far better still. 

But up to now, an evacuated space 
between panes has been impossible be- 
cause it has not been possible to form 
a permanent, airtight seal around the 
edges. Now SERI's Benson and Tracy 
have developed a method to laser-weld 
the edges of the two panes at 565 de- 
grees C, creating a leakproof seal. 
Glass beads only one-half millimeter 
in diameter act as spacers to counter- 
act atmospheric pressure and keep the 
two pieces of glass apart despite the 


Electrochromic sun roof 


One of the first large-scale commercial appli- 
cations for electrochromic glass may be fade- 

away sun roofs for automobiles. Scientists at 
Nissan Motor Co.'s research laboratories near 
Tokyo are perfecting glass panels that lighten 
and darken at the touch of a dimmer switch. 


(Toyota Motor Co. is rumored to have such a 
project as well, but will not confirm it.) 

Nissan's blue panels were first shown in 
the company's Cue-X car of the future at the. 
Tokyo auto show in 1985. But most of us 
there, unable to fiddle with the Cue's elec- 
tronic devices, didn't realize that the roof ac- 
tually works. 

It does. 

The Nissan electrochromic glass takes a dif- 
ferent approach to coloration than the glass 
being developed at SERI. It sandwiches one 
millimeter of liquid electrolyte between thin 
sheets of specially coated glass. The electro- 
lyte is a mixture of lithium perchlorate and 
propylenecarbonate, a fluid that is stable over 
sowie temertture ranges —40 to 120 de- 


ЕРИХ roof uses two electro- 
chromic materials instead of one. One is the 
same tungsten trioxide SERI uses. The other 
is a mixture of potassium ferricyanide and a 
ferric salt, which forms a blue coating com- 
monly called Prussian blue. 

The result is a glass that is always blue. 
Switching the polarities of the two electrodes 
changes it from light blue to dark blue. At its 
lightest, the glass transmits about 60 per- 
cent of the visible light. At its darkest, only 
about five percent passes through. All states 
of opacity in between are possible: Just turn 
the dimmer.—Jim Schefter 
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vacuum within. They are so tiny, they 
are nearly invisible. 

Tracy and Benson are quick to ad- 
mit that a lot of good ideas have died 
in the laboratory because they were 
economically impractical. Thus they 
are also developing efficient, low-cost 
manufacturing processes for these 
windows. 

“We hope to develop a process that 
will produce the electrochromic coat- 
ing for less than a dollar a square 
foot,” Tracy explained. (For compari- 
son, a low-emissivity coating costs $1 
to $2 per square foot.) 

When do they see commercial use 
of their windows? Given the current 
lack of urgency in energy conserva- 
tion, neither Tracy nor Benson antic- 
ipates large-scale commercialization of 
electrochromic evacuated windows un- 
til early in the next century. 

In commercializing electrochromic 
technology, foreign companies appear 
to have a jump on the US. That's be- 
cause they are using liquid or gel elec- 
trolytes to release and absorb ions 
instead of developing solid-state de- 
vices, Tracy explained. 

*Electrochromic coatings that use 
liquid electrolytes are known to work 
very well," Tracy noted, “but how long 
they'll last is not known. If you want 
a window with a twenty-year lifetime, 
you're going to have to go with solid- 
state devices. If you want to get a prod- 
uct to the market quickly, you go with 
a liquid electrolyte." 

Schott Glass of West Germany plans 
to introduce an electrochromic rear- 
view mirror for cars in 1988 or '89. 
Researchers at Chalmers University 
in Góteborg, Sweden, have progressed 
enough with their electrochromic-glass 
development that they have estab- 
lished a private company to exploit the 
technology. The principals predict com- 
mercialization of smart glazing (using 
a gel electrolyte) for buildings and au- 
tomobiles starting in about two years. 

Japan, says Tracy, may be 10 years 
ahead of the U.S. in commercializing 
electrochromics. Hattori-Seiko has 
produced a limited number of watches 
with electrochromic displays, Sharp 
Corp. is working on computer screens, 
and Nissan Motor Co. has a prototype 
electrochromic sun roof in a car (see 
sidebar). 

Tracy pointed to a slide-projected 
graph that indicates his window would 
have a positive heat gain even on the 
north side of a building in Caribou, 
Maine. “When we started, we figured 
it would be only five years before these 
windows came on the market. Now we 
realize it will take much longer," he 
said with a hint of disappointment. 

It can be a long way from the test. 
bench to the marketplace. us 


TOYOTA 


ROOTES-TYPE SUPERCHARGÉR 


Toyota MR2 (top) uses a 
supercharged engine (above). Celica (left) 
carves roads with 4WD and 190 hp. 


- Hot coupes 


By DAN McCOSH 
Detroit Editor 


power takes some unusual twists 
in two new cars for 1988 from 
Toyota Motor Corp. 

The new Celica All-Trac Turbo in- 
troduces full-time all-wheel drive to 
Toyota's popular sports car, along with 
a 190-horsepower engine. In contrast, 
the mid-engine MR2, a strict two- 
seater, introduces the first production 
supercharged engine offered in the 
US. in decades. 

The two cars illustrate different 
approaches to producing high power 
from small engines: The Celica's turbo, 
driven by exhaust gas, is extremely 


F rom under the hood to the road, 


efficient but only does its work at 
higher engine revs. The MR2 engine's 
supercharger, driven off the crank- 
shaft, makes its lively presence felt 
with your foot's first flirt with the 
gas pedal. For better fuel efficiency, 
the supercharger isn't driven directly 
off the engine. Instead, it spools up 
through an electric clutch that disen- 
gages at idle. The result is that Mis- 
ter 2's power is up 30 percent, to 145 
horses. Early tests indicate that the 
supercharged car will run to 60 mph in 
seven seconds, compared with roughly 
nine for the non-supercharged model. 

The 190-horsepower Celica relies on 
a water-cooled intercooler to boost 
horsepower 40 percent over the stan- 
dard Celica. The intercooler reduces 


ا 


the charge-air temperature, allowing 
additional air to be forced into the en- 
gine. A viscous coupling—transferring 
power by spinning plates in a silicone 
bath—brings power from the back 
axle to the front. That way the 190 
horses are divided four ways instead 
of between two tires. 

The result is a car that feels basi- 
cally the same as a rear drive. Elec- 
tronic anti-lock brakes complete the 
traction package. The car is capable 
of 0 to 60 mph in less than eight sec- 
onds, but the peaky turbo response 
takes some getting used to. 

In contrast, the smooth, right-away 
output of the MR2's supercharged en- 
gine is as satisfyingly predictable as 
the punch from a big V8. ui 
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Reciprocating saw (in fore- 
ground), rotary hammer (cen- 
ter), and hammer drill all use 

9-cc 2-cycle engines. They 
run on a 25:1 gas-oil mixturc. 


Three new cordless tools from Ryobi get their considerable 
power from a 7,000-rpm gasoline engine instead of nickel- 
cadmium batteries. The reciprocating saw is a first. 


By PHIL McCAFFERTY And robust midgets they are. When 
you consider that tools of this sort 
fueled and started the trio, then frequently used outdoors and av 
lined them up on the ground. Mak- from elec rvice, cordless 
ing impatient little idling noises, sense. But batteri ble of deliv- 
Ryobi's new cordless tools—a recipro- g the requisite power would be 
cating saw, rotary hammer, and ham- unacceptably heavy. Instead Ryobi 
if they sl powers the tools with fist-size two- 
have wheels and be at the starting line е ine engines. The mecha- 
for some kind of midget race. 
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the tool into a ; drill, or hammer. 

Although I found the engines eas; 
to start and smooth running, they 
seemed a bit slow in responding to 
throttle adjustments. The engin: 
well muffled, and the tools are sur- 
prisingly v ion-free; weight distri 
bution is very good. A wraparound 
tank holds 0.8 pint of fuel. 

The reciprocating saw 
universal-shank blades and operates 
over a no-load speed range of 0 to 

strokes per minute. 

to control, and it 

just didn't lug down. I cut four-inch 
steel channel, el pipe, aluminum 


[2 


¥ 
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siding, plastic pipe, and various woods 
with excellent results. The infinitely 
variable speed feature is definitely a 
plus. 

I compared the saw with a couple 
of electric reciprocating saws with sim- 
ilar rated speed and found that it cut 
a bit faster. The only fault I found with 
the saw is minor: You can get into po- 
sitions where hot exhaust warms your 
forearm as you work. 


Two drills with punch 


Company specifications say the 
hammer drill will make 14-inch holes 
in wood, so I bored holes of that size 
through some wet 4x4s. This stunt 
did slow the drill down a tad, though: 
Each hole took about 34 seconds. 

The hammer drill is rated to cut %- 
inch holes in steel and %-inch holes 
in masonry; it handled both nicely. For 
drilling masonry I flipped a switch on 
the side, which changed the tool from 
drill to hammer-drill mode, adding a 
28,000-blow-per-minute hammering 
action. Another switch changes the 
speed from 700 to 1,400 rpm. 

The third tool, the pneumatic rotary 
hammer, also has both a drill and a 
hammer-drill mode, but it is specially 
engineered for masonry work. Its ro- 
tation speed is a bit faster (1,500 rpm); 
the hammering action is much slower, 
at 3,800 blows per minute; and the 
impacts are more powerful. While the 
hammer drill's hammering action is 
mechanical, the rotary hammer's is 
pneumatic: Inside the tool there are 
two drives off the engine—one is for 
rotation, and the other powers a re- 
ciprocating piston that compresses air 
to provide the hammer blows. 

The rotary hammer comes with a 
special quick-locking chuck that 
accepts only universal SDS (Slotted 
Drive System) bits or adapters. In its 
hammer-drill mode, the hammer can 
be used for drilling concrete and tile. 
For wood or steel you switch to the 
regular drilling mode. The tool drills 
holes up to % inch in diameter in 
masonry, even in aggregate concrete. 

Which should you choose? For ma- 
sonry, the pneumatic rotary hammer 
would be the better choice. If most of 
your drilling is to be in wood and 
metal, however, I’d go for the more ver- 
satile chuck and two-speed operation 
of the hammer drill. 

Suggested list prices for the saw and 
hammer drill: $449 each; for the pneu- 
matic rotary hammer: $579. The latter 
two tools have competitors: Hilti, Inc., 
makes a gas-powered pneumatic ro- 
tary hammer, and Tanaka Kogyo Co. 
has a gas-powered hammer drill (plus 
two gas-powered drills). Ryobi Amer- 
ica Corp., 1158 Tower Lane, Bensen- 
ville, Ill. 60106. Hs 


Electronic square 


Light, powered by alkaline batteries, glows: This saw blade is square. 


At first I was almost sorry I tried the 
Square It, an electronic square from 
Zac Products, because I quickly dis- 
covered that none of my tools were re- 
ally square. Not my saws, drill presses, 
shapers—nothing. But I'm pretty smug 
now because I probably have the most. 
accurate tools in town—square to 500- 
millionths of an inch. 

Do you really need that kind of ac- 
curacy? Perhaps not, but why not, 
when it is so easy to achieve, and with 
a device that costs only $50? Further- 
more, the only alternative most of us 
have is a metal square of unknown 
accuracy. 

The principle of this electronic 
square is elegant in its simplicity: It 
is a continuity checker. When two pre- 
cisely aligned probes make contact 
with a metal surface, such as a saw 
blade, a circuit is completed and a 
light goes on. 

If you expect a precision square 
to be an impressively machined metal 
instrument, you will be disappointed 
when you see the Square It. It is just 


Two probes, visible here, check the angle. Square It is a 4 x 4 x4 in. triangle. 
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a little wedge-shaped plastic box 
with some probes that look like dry- 
wall nails sticking out. Actually, 
those probes are precisely machined 
hardened-steel screws set in brass cal- 
ibrating collars. 

Three probes on the bottom estab- 
lish the base plane. Two on the verti- 
cal face make contact at precisely 90 
degrees. Two on the sloped side estab- 
lish an accurate 45-degree angle. In- 
side, a krypton bulb lights when the 
circuit is complete, illuminating the 
translucent plastic ends of the square. 

An excellent instruction book de- 
scribes in detail how to use the tool. 
It will work on almost any stationary 
or hand tool where a 45- or 90-degree 
relationship is involved. 

Make sure the base and the surface 
to be squared are tight and clean be- 
fore you use the Square It. You may 
find you have tools that are impossible 
to square without repairs first. Square 
It is sold by Zac Products, Inc., 34 
Renwick St., New York, N.Y. 10013. 
—Phil McCafferty 
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 All-wood bathroom 


The combination of naturally rot-resistant redwood plus today's waterproof 
glues and varnishes lets you bring the warmth of wood into wet areas. 


By AL LEES 
Drawing by Eugene Thompson 


hen Bruce and Claudia Dwyer 
We on a wood look for 
their new bathroom, they had 
an advantage: Bruce is a professional 
builder in Laguna Beach, Calif., and 
he's used redwood in bathrooms before. 

As a professional, Bruce knew that. 
redwood was the best choice because 
of its dimensional stability, easy work- 
ability, and natural resistance to rot. 
The walls and the cathedral ceiling 
were paneled with 1x6 clear-grade 
boards. Redwood boards were also used 
to construct the long light fixture. 

But the most unusual feature is the 
laminated counter top. Dwyer started 
gluing up counter and table slabs from 
scraps of redwood tongue-and-groove 
siding left over after a job. Here's how 
he outlines the process: 

1) Rip the scrap lengths to an ap- 
propriate width. Subsequent planing 
and sanding will remove about V inch 
of material, so if you want a 12-inch- 
thick counter top, rip the boards to 
two inches. 

2) Select the best board edges by ap- 
pearance. Mark them so it will be easy 
later to tell which edge goes up. 

3) Apply waterproof glue to both 
mating surfaces, then join them. If the 
boards have both a smooth and a saw- 
textured face, don't place two sawn 
faces together. 

4) Stack the boards and apply pres- 
sure with bar clamps two feet on cen- 
ter. Wipe excess glue from the joints. 
Let the assembly set overnight. 

5) Plane and sand the upper sur- 
face to a level face. Dwyer has this 
done on a 24-inch-wide power planer 
at a professional woodworking shop, 
but it can be done with a hand plane. 

6) Make cutouts for the vanities. 

7) Apply multiple coats of a clear 
polyurethane varnish or alkyd-resin 
sealer to form a protective surface 
impervious to water. Seal all edges 
and the undersurface, too. Remember 
that those creamy sapwood streaks 
that add such striking patterns are 
not naturally resistant to decay. But 
a thorough coating protects the en- 
tire slab. Dwyer has never had one 
delaminate in service. us 
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Build-in a 


VIDEO CORNER 


: 
Е With electronic gear stashed іп а cramped, dark corner, this family room was a bust. Now it's 
Е the home's activity center—because the room's layout was rethought, cabinets were built in, 
and the kitchen partition was pierced with a pass-through. 
: By MARC BRETT view by two doors—with space to spare for video games 
" Drawings by Mario Ferro and compact discs. By positioning this cabinet in the cor- 
ner, we left access space behind for electrical hookups, 
d oes the "before" photo at far left look familiar? You've with no wires showing. 
D seen many family rooms like this—perhaps you're The electronics cabinet is flanked by 15-inch-wide units 
> harboring one in your own home: dark and crowded, with closed storage below the open shelves above. All cab- 
with dated wood paneling and a beamed ceiling. And the — inets are made of ¥ı-inch furniture-grade flakeboard; the 
Д entertainment center shoved into a corner makes for un- — four-inch-radius rounded corner on the "floating" cabinet 
comfortable group viewing of television and awkward wir- is created by gluing a full-height preformed molding (which 
ing of properly spaced stereo speakers. you can buy from most cabinet shops) between the end 
When my and I decided to update our electronic panel and the front frame. Plastic-laminate surfacing will 
gear, we felt it was also time to update our setting for conceal all the construction joints to present a seamless 
7 home entertainment. Because this room shares а wall with surface. European-style hinges and touch latches complete 
our kitchen, we decided to add a refreshment pass-through this look by leaving no hardware exposed. 
while we were at it—a long, low slot above the counter We applied wallpaper directly over the paneling after 
backsplash with a ledge that lets us serve family and spackling the grooves, sanding smooth, and brushing on 
friends directly from the kitchen without loading up clumsy ап appropriate primer to which wallpaper would stick. 
trays. The long counter below this pass-through is ideal Ме minimized the impact of the ceiling beams by paint- 
for spreading out a self-serve buffet. The new built-ins ing them off-white. 
T. have made casual entertaining ea Even cleanup iS aê or sources 
speeded because all counters are faced with wipe-clean cabinetry: Styline Pr ве k Rd equa NY 11758; Stereo speak- 
. plastic laminate, and dishes and gl can be collected ers (Mode! TSW 410) тпріке St., Canton MA 02021 
on the pass-through ledge for access to the sink on the 
. other side. 
We housed all our electronic gear in a six-foot-high, 
P 2V»-foot-wide cabinet angled across the corner. The TV OERAL HEIGHT EROM 
Р was placed on a shelf eight inches above the floor, which 
^ let us tuck a drawer underneath to stash a viewing guide, 
b magazines, and newspapers. The VCR is on an open shelf 
immediately above the TV; the stereo tuner and tape deck 
i» are on separate shelves above the VCR and closed from 
s "S PASS-THROUGH FROM KITCHEN | 
| 
3 = DRILLED TO PASS 
CONNECTING 
a WIRES 
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By R. J. De CRISTOFORO 


recently had to do a roof-repair job 

that required cutting four-by-eight- 

foot sheets of plywood in half across 
the short dimension. I dreaded wres- 
tling with the panels while trying to 
cut it to size with my table or radial 
arm saw, so I headed to the lumber- 
yard to have it cut with a commercial 
panel saw. But once there, I realized 
that my money would be better spent 
buying materials to make a panel saw 
for my own workshop. I gathered my 
wood, went home, and started design- 
ing. The result: a convenient, porta- 
ble panel saw that has since made jobs 
like cutting pieces for bookcases, ta- 


os 


Make yourself a. 


panel saw- 


Those rigs used in lumberyards to cut big pieces of plywood into easy-to-handle sizes are 
handy—and expensive: over $1,000. You can build one that does the same jobs for $60—not 
counting the saw, which you probably already own and can detach for use as a portable. 


bles, wall paneling—or roof decking— 
a breeze. 

Building a panel saw that allows 
both crosscutting and ripping is sim- 
ple. A portable circular saw secured 
to a carriage that slides on stiff twin 
tubes travels vertically for cross- 
cutting panels that sit securely in a 
sturdy frame. A pair of sliding-door 
closers act to counterbalance the 
weight of carriage and saw, so little 
effort is required to move the tool 
through cuts. 

Rotate the saw 90 degrees and lock 
the carriage at any point on the tubes; 
ripping is a matter of moving the 
panel against the blade. You can also 
add a removable ledge to support long 


boards at a comfortable height for siz- 
ing cuts. 

The saw frame can be permanently 
attached to a long, bare wall—allow- 
ing for the frame width plus eight 
feet of panel—but I prefer to add the 
hinged back braces so the unit can be 
used in either the shop or outside, on 
location. 

The material you use doesn't have 
to be fancy, but it's essential that it 
be kiln dried. If you can select the 
boards at your yard, construction- 
grade lumber will do. Just be sure that 
it's free of any kind of distortion. 

Nail the top beam to the two out- 
side verticals, using a carpenter's 


IContinued on page 97] 


7/8" 7" CARRIAGE BOLT, FLAT WASHER, LOOK WASHER, AND NUT 
St. (4 еар.) 


DETAIL A 


| CARRIAGE 
BOLT, VING 
NUT, AND 
WASHER. 
(4 REQD) 


1/4" « 3/4" 
BOLT AND 
WASHER? 
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DETAIL B 


DETAIL C 


DRANING BY EUGENE THOMPSON 


2/8" DIA. HOLE. 
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MATERIALS LIST 


NO. OF ACTUAL 
PCS. DIMENSIONS (in.) 
1 112 x 812 x 48 

3 1% x 3% x 75 

1 12 x 32 x 8O 

1 12 x 5Y x 80 

1 Зах 32 x 80 

3 Зах 34 x 72 

3 зах 314 x 12 

2 34 x 210 x 28 

2 lax 14 x 28 

1 1A x 112x 88 

2 1% x 2 x 28⁄2 

2 Vax 2 x 28V: 

2 114 x 2 x 2242 

2 1% x 2% x 13 

1 3% 13x13 

2 156 Q.D. x 78 

4 %0. ха 


aa 


bea 


FOR OPTIONAL BACK BRACES 
18 2 1% x 32 x 48 
19 2 % x2x 14 
HARDWARE 

4 No. 10 x 142 


2 3 


MATERIAL 
Lumber 


Hardboard 
Lumber 


Hardboard 
Lumber 


Plywood 
Steel tube 
Dowel 


Sliding-door closers 
Lag screws 

Carriage bolts w/flat 
washers, lock washers, 
and nuts 

Sheet-metal screws 
Carriage bolts w/ 
washers and wing nuts 
Bolts w/washers 
T-nuts 

Corner irons w/screws 
6d and 8d box nails. 
Brads to secure shims 


Lumber 
Plywood 


RH sheet-metal screws 
wiwashers 
Hinges 


The panel saw allows easier and more 
precise cutting (top photo) than that ac- 
complished by wrestling the panel onto 
a table saw. Rotate the saw 90° and 
rip by pushing the panel into the saw 
(above). Place the material so its good 
side faces the frame. Clamps keep short 
pieces secure when cutting. 


Mail-order mantels 
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There are several ways to spruce up your fireplace before the gent in the red suit 
uses it as an entry. You can order a custom mantel by mail or buy a facing kit from 
a prefab maker. Either way, you install the components yourself. 
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Magnificent mantels (clockwise from left): Stratford тап- 
telpiece in oak frames marble facing on this new 42-inch 
prefab fireplace by Majestic. Above: Dressy mantel makes 
a special contribution to a “converted” fireplace—one that's 
been fitted with a more efficient wood-stove insert. Shown 
here is Lopi's Flawless Performance Model X, which comes 
with a metal surround. Original fireplace was framed in 
rustic glazed tile; by adding the wood mantel, decorated 
with a combination of moldings and sporting a wide 
play shelf, the fireplace was made to dominate the room 
even though the firebox is reduced. Three photos at bot- 
tom show the range of custom mantels made by Newport 
Mantel & Panel Co.: Directly below is an oak mantel deep 
enough to have a built-in bookshelf. The homeowner mixed 
mahogany and walnut stains to get this traditional dark- 
red effect. This style costs $850 but can be ordered without 
the bookcase. Next left is a much simpler design, ideal for 
country decors; it's a mantel shelf of crown moldings sup- 
ported on 4'4-in.-thick corbels of solid wood. It could be 
stained instead of painted and costs about $450. Far left is 
a mantel style that will be at home in either traditional or 
modern room settings. As shown it costs $550. 


By PAUL and MARYA BUTLER 


e decided to give our home a Christmas present. 
Wo: starkly plain fireplace just didn't look fes- 

tive, and its lack of a mantel shelf left no place 
for holiday greens and candles. The addition of a custom- 
built mantel made a dramatic improvement to our living 
room. It provided a focal point for our yule decor, and 
after the holidays the shelf will be an ideal home for our 
heirloom clock. 

Most new homes come without fireplace mantels since 
these are usually added later to complement the furni- 
ture. Mantels come in a wide range of types and styles, as 
the photos on these pages show. 

"Carved" mantels are actually assembled from various 
solid moldings to form the intricate shapes. The large top 
molding is commonly called a cornice, or crown molding, 
which, along with other smaller moldings, casings, pan- 
els, and flutings, form the complete mantel. Decorative 
wood carvings are often attached to the front of the man- 
tel, or the front panels may be carved or routed with de- 
signs or initials. Mantels may also be designed with legs 
to frame and provide a pleasing surround of the fireplace, 
and the legs may be plain or fancy with edge detailing 
and fluting. 

The large size of some of the crown moldings and the 
angles involved require the use of specialized saws and 
jigs to make accurate cuts. Newport Mantel & Panel Co., 
the builder of our mantel, makes each one to the specifi- 
cations of the buyer. The company does custom carving on 
fireplaces and panels of the mantel, and will build all styles 
from traditional to contemporary (see photos below left). 
Newport Mantel often works from photos or magazine clip- 
pings and the homeowners' measurements to provide cus- 
tom service (see address at end of article). The mantels 
are available finished or unfinished, to any stage of com- 
pletion, and are shipped via UPS with complete instruc- 
tions for installation by the customer. We've drawn on these 
instructions for the assembly sketches on the next page. 


Add a firebox or fireplace insert 


Dont have a fireplace? You can still give your home 
this touch of yuletide cheer. A custom mantel will do won- 
ders for a simulated fireplace. Or you can build a steel 
firebox into an existing room—and get heat-circulating 
efficiency as a bonus. Several manufacturers of such units 
offer customized surrounds, including choices of mantel 
designs. The steel fireplace in our lead photo is Majestic's 
Warm Majic II—a new model that features a 42-inch fire- 
box opening. As shown it has a marble surround and 
hearth extension, available from the Majestic dealer. This 
comes in slabs, with a quick-setting adhesive; you glue 
the slabs across the gap between the prefab unit and the 
rough framing. The wooden mantel then goes on top of 
this surround. Made of choice hardwood, Majestic man- 
tels are offered in three styles, including the classically 
ornate Stratford shown in our photo, and come with di- 
rections for easy installation. 

Or perhaps you have an outdated fireplace that’s too 
much of an energy waster to use—even at Christmas. The 
best option here is to seal it off with an efficient wood- 
stove-type insert, such as the Lopi Model X in our photo. 

Continued 
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Mail-order mantels arrive 


INSTALLATION ON BRICK 
“CROSS SECTIO 
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If you can drill into a mortar line as shown, do so—though 
a masonry bit will also drill the brick itself. You can use a 
lead anchor, but Newport Mantel suggests a %-in. wood 
dowel coated with glue and tapped flush. White glue will 


FROM UNE 


DRAWINGS BY MARYA BUTLER. 


keep the dowel from turning as you drive a screw into it; 
for a more powerful bond, the dowel with epoxy. To 
mount on drywall, no dowels necessary because you 
can drive drywall screws into wall panels or studs. 


Attaching mantels to brick and masonry is as simple 
as the sketches indicate. A support board (1x3 pine as 
shown)—or three support boards if legs are planned—is 
attached to the brick surface using 22-inch No. 10 wood 
screws placed in each of the dowels. Pre-drill through the 
pine support board and into the wood dowels using the 
proper size bit. The pre-drill bit should allow the screw to 
enter the wood without danger of splitting, yet hold tena- 
ciously by allowing the threads of the screw to cut into 
the wood their full depth. As the screw enters, the dowel 
will expand slightly and wedge itself ever tighter in the 
hole. Screws at six-inch to one-foot intervals are usually 
sufficient. 

Attached to the support boards are three-inch 1x3 pine 
blocks (or adjust size as needed), which will fit inside and 
under the mantel to support and provide alignment from 
the backside. The support blocks are best screwed to the 
support board from the rear, before fastening it in place 
on the wall. Blocking, or a doubler, is also placed between 
these pine blocks to add additional strength. One pine 
support block at either end of the mantel top is usually 
sufficient. For mantel legs the same system is recom- 
mended, with at least one block at the top and bottom of 
each leg. Newport Mantel will supply needed support 
boards and blocks if requested by the homeowner. 

The mantel shelf or top is normally separate from any 
legs and may or may not be attached to smaller support 
knees or corbels. Panel adhesive is also used to provide 
additional attachment to the wall, and is spread on the 
backside of the mantel shelf just before it is placed on 
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the support board and pushed into place against the wall. 

When the mantel shelf is in place, drive several No. 5 
finish nails down at an angle through the mantel top and 
into the support board. These finish nails are usually coun- 
tersunk slightly below the surface, and the holes are filled 
with a putty stick or wax pencil. All finishing is done 
before the mantel is installed, and final detailing and 
touch-up can be completed afterward. 


Installation on drywall 


Attaching a mantel to a flat drywall surface is even 
simpler. Pine 1x3 supports for the mantel top (and legs if 
applicable) are attached to the drywall using self-tapping 
drywall screws and panel adhesive. Once the adhesive sets, 
nail the mantel shelf and legs in place using No. 5 finish 
nails as before. For additional support, wall studs may be 
used by driving long drywall screws through the support 
boards and into the studs. Very long drywall screws may 
need to be waxed or soaped to allow them to be driven 
easily into solid wood. The same techniques may be used 
on wood-paneled walls. 

Caution and good sense should be used to provide rec- 
ommended adequate safety clearances in all stove and fire- 
place installations. Local building codes may be the best 
source of information about flammable materials around 
a fireplace or a wood-burning fireplace insert. 
ADDRESSES OF SOURCES 
Custom-built mantels: Newport Mantel & Panel Co., 2140 Newport Blvd., Newport Beach 
CA 92663; Fireplace insert stoves: Consolidated Dutchwest, Box 1019, Plymouth MA 02360; 


LOPI International, 10850 117th РІ. N.E., Kirkland WA 98030; Surround facings and man- 
tels for prefab fireplaces: Majestic, 1000 E. Market St., Huntington IN 46750 
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Ford, Mercury and Lincoln 
owners win again. 


FORD-LINCOLN-MERCURY:FORDTRUCKS-FORD TRACTORS 


For the 7th year in a row, owners of 
Ford Motor Company cars and trucks have 
reported fewer problems than owners of 
any other vehicles designed 
and built in North America? £ 

Not just when they're new, 
but thousands of miles down the road. 

And all our new cars and light trucks are 
backed by a 6 year, 60,000 mile powertrain 
warranty.” 

Thats what happens when you make 
Quality Job 1. 


*Based on an average of owner-reported problems in a seri of '81-87 models designed and built in North America. 
**Restrictions and deductible apply. Ask your dealer for a copy pic i um d warranty. Buckle up—Together we can save lives. 


PRODUCTS/TECHNOLOGY 


BY DAWN STOVER 


€ 

Boating bus 

Converted from a Volks- 
wagen Mini-bus, the am- 
phibious Transporter has a 
marine tail assembly hy- 
draulically powered by an 
engine-driven pump. A dual- 
purpose steering wheel an- 
gles the rudder. Gerhard 
Thiry, Lindenstrasse 6, 6720 
Speyer, West Germany. 


British microlight ` 
This two-seater can be rigged 
in 10 min., takes off in 20 yd. 
with a solo pilot, and has a 
38-to-108-mph speed range. 
Its airfoil shape makes the 
$25,000 Shadow difficult to 
stall. CFM Metal-Fax Ltd., 
Unit 2D, Eastlands Indus- 
trial Estate, Leiston, Suffolk 
IP16 4LL, England. 


$ 
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a 
No-sew apparel 


Heat molding and ultrasonic 
bonding were used to make 
this “stitchless” shirt. Cus- 
tomers may one day order 
such clothing by entering 
styles and colors into a com- 
puterized system that would 
scan the body with a video 
camera. Symagery, 111 W. 
28th St., New York, N.Y. 10001. 


Home observatory 


You and three neighbors can 
fit inside this fiberglass ob- 
servation tower, which ro- 
tates 360° on nylon rollers. 
Install any standard-size tele- 
scope in the $5,900 observa- 
tory, which has a light-ab- 
sorbing interior. Hammacher 
Schlemmer, 147 E. 57 St., 
New York, N.Y. 10022. 


a 
Handsome hatchback 


Fiat's mid-size hatchback, 


arriving in Europe this 
March, will replace the lack- 
luster Strada/Ritmo. Smooth 
lines—with flush windshield 
and concealed roof gutters 
—give Tipo a drag coeffi- 
cient of 0.3. Its three-window 
rear treatment suggests easy 
adaptation to a notchback. 
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Adjustable wing Emergency light ни JE 
E This F-111 has a computer- Rayovac’s Luma 2 ($25) - Б 
controlled “mission adaptive — won't leave you in the dark. 
la wing" that changes shape If the main flashlight—with ` 
à dozens of times a second. The a Krypton bulb and two C- sa 
wing has no slats or hinges, size batteries—fails, use / 
so aerodynamic efficiency is the backup light. It has its 
i increased. Rapid curvature own bulb and switch, and 
changes may also permit a lithium cell with a 10-yr. 
Р tighter maneuvers. Tests аге shelf life. Bulbs and spare 
underway at Edwards AFB. cell snap into a module. 
> NI Silent night? 
ў Hang the Christmas Tree 
Smoke Alarm near the top 
i of your tree for protection 
from fire. It looks like an or- 
Го nament but has the same 
components as standard a- 
> larms, and can be used all 
year. Intermark World Prod- 
A ucts, 630 Green Bay Rd., Ken- 


ilworth, Ill. 60043. $20.45. 


(Driving range 

An engineer at Argonne (Ill.) 
National Laboratory checks 
an experimental battery. In 
a test that simulated its use 
in a GMC Griffon van with 
a 900-Ib. load, the lithium- 
iron-sulfide unit went a re- 
cord 200 miles without re- 
charging—three times as far 
as any lead-acid battery. 


Waiter pager 

Can't catch your waiter's 
eye? Press a button on the 
cordless U-Call, and it emits 
an electronic signal detected 
by an induction loop in the 
restaurant. Your table num- 
ber appears on a kitchen 
panel. Monitor Autocall, 
Unit 2, 13 Distillery Rd., 
London №6 9SE, England. 
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What's New 
in Electronics 


BY WILLIAM J. HAWKINS 


Remote remote 


Before getting out of your 
car, press a button on the 
Zeus long-distance (150-ft. 
range) remote control. Lights 
in and around your house 
will come on for safety, con- 
venience. Made by Novitas 
(1657 Euclid St., Santa Mon- 
ica, Calif. 90404), the trans- 
mitter-receiver system is $60. 


D 


(Phone intercom 


Someone's at the door... so 
answer the phone. That 
makes sense if the phone is 
Toshiba's Door Monitor Tele- 
phone System. It's a stan- 
dard telephone and two-way 
intercom that lets you com- 
municate with visitors via an 
outside speaker. The screen- 
ing system costs $260. 


<» 
Weather РС 


Attached to the PC Weather 
Pro, your personal computer 
becomes a weather station. It 
displays indoor and outdoor 
temperatures, wind speed, 
wind chill, air pressure, 
and rainfall. It's $575 from 
Technology Marketing (4000 
Kruse Way Pl., Bldg. 2, Suite 
120, Lake Oswego, Ore. 97035). 
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<> 
PC Apple maker 


An Apple computer disk 
drive attaches to the Match- 
Maker card. The card fits 
into a half-size slot in your 
IBM PC. Result: The PC can 
create and read data on an 
Apple disk. Made by Micro- 
Solutions (132 W. Lincoln 
Hwy., DeKalb, Ш. 60115), the 
card is $149. 


Custom stereo 


Blaupunkt’s $170 20-watt 
Parametric Sound Amplifier 
is made for all car audio sys- 
tems. But plug in an equal- 
izer module, and the system 
becomes specialized. High 
and low frequencies are 
boosted or cut to match the 
interior of your car. Individ- 
ual modules are $40. 


` Electronic Gifts From Radio Shack 
! The Technology Store" 


New! Feature-Packed 
VHS Video Camcorder 


Capture Special Moments 
And Keep Them Forever 
= Auto-Focusing ш HQ 

m Variable-Speed Shutter 

= Low-Light Recording 


Shoot your own movies and 
watch them instantly with the 
Model 100 MovieCorder™ 

It's easy to use and has a 

6-1 power zoom lens. Pro- 

vides up to two hours re- 
cording time on one tape. 

With 1-hour battery pack, AC 
adapter/charger and carry case. 


1299 


Low As $65 Per Month + 


á Our Best! Home/Car': 300-Channel Scanner 
Р п Keyboard Entry 
2d п Search and 
0 Priority Modes 
4195 
> 
Low As $21 
Per Month« 
pA 
Catch all the action as it happens craft and more! Memory stores your 
+ with the Realistic? PRO-2004. Ac- favorite channels. Covers 25-520, 
cess over 200,000 frequencies to 760-825, 852-869 and 896-1300 
id hear local police and fire, ambu- MHz. Lighted LCD display. Soft- 
"n lances, amateur radio, TV-sound, air- touch keys. 
i New! You've Got the Whole World in Your Hand 
à With Our Lightweight Portable Cellular Phone 
lá Make or take calls wherever you go! and weighing just 28 ounces, includ- 
à Carry the new Radio Shack CT-300 ing batteries. Delivers up to 15 hours 
to use at a job site, on a service call, standby or 11/2 hours of talk time on 
E in a rental car or while relaxing on a one charge. Built-in battery pack fully 
boat. It's a full-featured phone in a recharges in only 60 minutes. With 
ij truly portable size—only 1'/2"wide antenna, carry case and strap. 
" Send for Your FREE 1988 Catalog! 
n pd MeSH TUR 


STATE 2Р 


Mobile use of scanners in some areas may be unlawful or require a permit—check with local authorities; 2 
batteries extra. "Plus applicable sales/use tax; requires charging accessories, extra. Prices apply at partic- а 16 ae 
ipating Radio Shack stores and dealers. « Radio Shack revolving credit. Actual payment may vary de- 

pending upon your purchases. A DIVISION OF TANDY CORPORATION 


What's New 


in Home 
Improvement 


BY STEVEN ASHLEY 


<> 

Supertough gloves 
Knitted from 100% Kevlar 
aramid fiber, Armordillos 
work gloves provide extra 
protection from cuts without 
sacrificing comfort. PVC 
plastic dots on the palms 
improve grip. Golden Nee- 
dles Knitting & Glove Co., 
Box 803, Golden Needles St., 
Wilkesboro, N.C. 28697. $20. 


Basement toilet b 


Basement toilets usually re- 
quire breaking the concrete 
floor for plumbing. Power 
Flush 2000 avoids that prob- 
lem. The $995 glass-fiber toi- 
let has а '-hp sewage ejector 
that pumps waste out the 
sewer line. HiLo Industries, 
3649 Cane Run Rd. Box 
16056, Louisville, Ky. 40216. 


Side-vent heater D 


Side-Winder gas water heat- 
ers ($434-$534) have draft- 
inducing power vents that 
can be installed up to 40 ft. 
away from the tanks, allow- 
ing greater installation flex- 
ibility and eliminating chim- 
neys. А. О. Smith Water 
Products Co., Box 1499, 
Camden, S.C. 29020. 
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Shower runoff dam 


Drip-Strip is a $7.50 self-ad- 
hesive plastic barrier that 
prevents shower water from 
running off the bathtub and 
onto the bathroom floor. 
Drip-Strip, which comes in 
four colors, is designed to 
conform to any tub contour. 
Maker: Germain Mfg., R.R. 
5, Belleville, Ont. K8N 475. 


a 

Vinyl gutter liner 
Repair leaky rain gutters 
with Dr. Gutter, a PVC-plas- 
tic liner from Dr. Gutter, Inc. 
(Box 146, Marion, Ind. 46952). 
Cut a length of the 8.5-in.- 
wide liner to size, insert it 
into a gutter, and cement it 
in place. A 50-ft. roll costs 
$20. End caps and corner 
pieces are available. 
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NRI gives you two unbeatable 
opportunities for top pay, security, 
even a business of your own. 


Everybody wants to get ahead, but most 
people want assurance they're making the 
right job choice. According to the US. 
Department of Labor, jobs for electricians 
andair conditioning, heating and refrigera- 
tion technicians offer high earnings and 
good job prospects. Now NRI can show you 
how to go after the high earnings, the steady 
pay increases, even how to be your own 
boss in a business of your own. You'll get 
all the skills to get there. No night school, 
no need to quit your job until you're ready 
tomake your move. NRI trains you right at 
home in your spare time. 

No Experience Needed. 

NRI starts you with the basics, then builds 
your knowledge and skill a step at a time, 

all the while adding practical know-how 
through hands-on training. You even get 
tools you need on the job or in a business 

of your own. Over a million and a half stu- 
dents have trained the NRI way since 1914. 


Be an Electrician. 


Each year, the demand for skilled 
construction, maintenance, commercial 
and utility electricians continues to grow. 
The US. Department of Labor estimates 
that close to 100,000 new jobs will open up 
in the next ten years — a conservative 
estimate compared to industry and union 
predictions. 

And few jobs can match the money-making 
potential of the qualified electrician. You 
can eam a salary in excess of $25,000 or 
be your own boss with your own electrical 
contracting business. 

Only NRI gives you this kind of practi- 
cal, job-oriented, hands-on training. 
You master practical skills like this with the 
equipment, test instruments, and training 
materials included in your course...you 
duplicate on-the-job wiring with your NRI 
Residential Wiring Practical Lab®...you 
leam professional troubleshooting using 
your Volt-Ohmmeter and Clamp-On 
Ammeter to test the circuits you build up 
on your NRI Circuit Demonstrator...and, by 
installing and testing an electronic- 
programmable thermostat and a micropro- 
cessor- controlled remote power control, 
you come to understand today's electronics 
as it applies to the latest devices electri- 
cians are called on to install and repair. 


Training in the latest need-to-know 
electronics required of today’s 
electrician. 

NRI created this new course so you can 
move from the simplest fundamentals of 
electricity, through professional wiring and 
trouble-shooting techniques, all the way up 
to mastering the practical field skills you 
need to become today's electronic-smart 
electrician. Be an electrician. It could be 
thebestand last job choice you'll ever have 
to make. 


Be an 
Electrician 


Be an Air 
Conditioning, 
Refrigeration, 
^. Heating 
Technician. 


Be an Air Conditioning, 
Refrigeration, Heating 
Technician. 


When it comes to targeting the good 
paying jobs, regular pay increases, and 


the steady demand for your skills in this 
field, the U.S. Department of Labor scores 
a solid hit...high earnings and good job 
prospects attract many individuals... 
because people in business depend on 
their air conditioning, heating, and refrig- 
eration systems, the need for skilled tech- 
nicians to do maintenance work has to be 
met regardless of swings in the economy. 
Add millions of window units in older 
homes requiring maintenance and repair; 
heat pumps so popular they're now as 
common as furnaces; commercial 
refrigeration alone calling for skilled tech- 
nicians to install and service walk-in cool- 
ers, freezers, ice makers, and food cases. 
Wherever you look, there's tremendous 
opportunities for the trained air 
conditioning, refrigeration, and heating 
technician. 


NRI training so complete, 
professional tools even included. 
NRI trains you for this lucrative field, gets 
you ready to land a good paying job, pick 
up extra income in your spare time, even 
starta business of your own. You're ready 
to jump right in because NRI includes the 
tools you need: system analyzer, leak 
paar tubbing and п tools, a top- 

lity vacuum pump for purging systems, 
plus nct panel unis for hands- 
on systems training. Graduates of our 
Master Course also get optional free 
residential training at the world-famous 
York Institute in York, PA. 


Go after high earnings, pay increases, 
a business of your own. 

Send for NRI's free catalog. Find out what 
hands-on projects you do, the profes- 
sional tools you train with, and the future 
that can be yours. Act today. 
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McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue, NW, Washington, DC 20016 


For Career courses 
approved under GI bil 


C check tor details 


„ә 
US 


i 
ГНИ | (W CHECK ONE FREE CATALOG ONLY 
Electrician 


O Buiding Construction 


O Automotive Servicing 
O Bookkeeping & Accounting 


Refrigeration Photography О Communication Electronics 
O Small Engine Repair О Computer Electronics CI Electronic Design Technology 
С Appliance Servicing O TVAudioVideo Servicing О Telephone Servicing 


D Locksmithing & Electronic Security O Satelite Electronics 
O Robotics & industrial Controls O Basic Electronics 


О Data Communicanons 
D industrial Electronics. 


О Digital Electronics Servicing 


Age. 


Street 


City/State/Zip. 


p-—-—-----------— 
[3 
8 


Accredited by the National Home Study Council 
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What's New 
in Tools 


BY V. ELAINE GILMORE 


Fraction advantage г) 


Sure you can add 5' 794" + 
l' 25%" + 7' 3⁄1". But with 
Inch-Mate you don't have to. 
It calculates in feet, inches, 
and fractionals (halves, 
quarters, eighths, and six- 
teenths), or converts to dec- 
imal feet or meters. Digitool 
Corp., Box 12350, Aspen, 
Colo. 81612; $52.45. 


(Pipe dream 


Power to the people ù 


With its 2%-һр motor, this 
circular saw is the most 
powerful consumer saw 
available, Sears claims, and 
thus will handle more tough 
cutting jobs. The $75 saw 
has a 10-ft. cord and a spin- 
dle lock for quick blade 
changes, and comes with a 
T'-in. carbide-tipped blade. 


Pipeslice cuts ¥%-in. or 15mm 
copper pipe in only three or 
four turns—with less than 1 
in. of wall clearance. The 
tool has a hardened cutting 
wheel that is gradually 
forced into the metal as the 
tool is turned. Kopex Intl. 
Ltd., 189 Bath Rd., Slough 
SL1 4AR, England. 


Easy pockets 


Now you can make pocket 
holes for butt joints with a 
portable drill. The original 
PocketHole Guide required 
a drill press; the Complete 
PocketHole System ($53) has 
an adapter for a portable, 
plus bits and hardware. 
Portalign Corp., Box 80547, 
San Diego, Calif. 92138. 


Oy 
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(Twist buster? 


Black & Decker hopes its 
power screwdriver will steal 
sales from Skil’s Twist. Both 
have 2.4-V batteries, for- 
ward-reverse operation, 
locking chucks for manual 
use, and recharging stands. 
The B&D ($30) adds a slim 
bit shaft for better access in 
tight spots. 


278 

Classic aviator style 
with black finish frame. 
Specify dark gray 

UV Blocker™ lenses 
$13.95 or UV Plus™ 
lenses $19.95 


BLOCKER 


100% ULTRA 
VIOLET PROTECTION 


j616 
Aviator design aluminum 
plack finish frame. Specify 
UV Blocker" lenses $17.95 
or UV Plus ™ lenses 


$23.95 The harmful effects of ultra violet radiation on the 
: human eye have been well documented in recent years. 
Sportsmen and others who spend a great deal of time 
outdoors run a higher risk of cataracts and other eye 
300 diseases. However, you don't have to pay high prices for 


high-tech eye protection. Because of recent technolog- 
ical advances, Olympic Optical is able to offer, at popular 
prices, its new UV Blocker" lenses that absorb 100% of 
the sun's harmful ultraviolet rays. These lenses are 
available in a variety of stylish frame styles and the cost is 
surprisingly low. Olympic Optical has been supplying the 
police and sporting goods market since 1976 and its 
products are sold in 50 states. You can order with 
confidence-if not completely satisfied, you may return 
your purchase within 10 days for a full refund. 


LENSES THAT BLOCK BLUE LIGHT 


The Olympic shooting 
glass. Optical quality 
frame w/rubber covered 
cable temples and virtually 
destructable polycarbonate 
lenses. Specify gold trame with 
гау or yellow UV Blocker" lenses 
19.95 or black frame with 
VV Plus™ lenses $29.95 


Olympic Optical РО. Box 181232, Memphis, TN 38181 

Please specify quantity of each: TOTAL 

278 UV @ $13.95 

278 UV Plus @ $19.95 

1616 UV @ $17.95 

1616 UV Plus @ $23.95 

300 UV Yellow @ $19.95 

300 UV Gray @ $19.95 

300 UV Plus @ $29.95 

2020 UV @ 23.95 

714 UV (2 17.95 

21 UV Flip-Up Clip-On @ $13.95 

Postage and Handling 

(For Delivery Outside The U.S. Add $6.00) 
TOTAL COST 


II2 or more pairs are purchased, no charge for postage and handling. SORRY NO 
C.D.s. Tennessee residents add 55, sales lax. 


О MasterCard О Visa О Check enclosed Г) Money Order 
cedtcads | LL LL tit ttt ti tid 
Expiration Date: 


Authorized 
Signature: 


» 


2020UV 

Top of the line 

tortoise finish Italian 

made frame fitted with 
rown gradient tinted 

UV Blocker™ lenses, True 

optical quality! $23.95 


ALI 

Space age sunglasses! 
Light weight black crylon 
кате holds its shape. 
Fitted with double-gradient 
mirror-coated polycarbo- 
nate UV Blocker” lenses. 
$17.95 


Name: 


Phone: 
Address: 
City: 


- OLYMPIC OPTICAL CO 
s TOLL FREE 1-800-992-1255 


What's New 
for Your Car 


BY JACK KEEBLER 


c 
Rechargeable light 


Flashlights are often dead 
when you need them most. 
Dyna Light features an elec- 
tronic circuit that beeps to 
warn you if the light needs 
to be recharged. Then you 
simply insert the swivel plug 
into your car's lighter. R-Dot 
Corp., Box 49585, Atlanta, 
Ga. 30359. Price: $25. 


Stick-on spoiler [5 
No drilling or pop-riveting: 
Adhesive holds this sporty 
trunk spoiler in place. Made 
of soft, flexible polyure- 
thane, it's available in four 
sizes. Prestige Auto Accesso- 
ries, 5200 E. Hunter Ave., 
Anaheim, Calif. 92807. Prices 
range from $59 to $75. 


Lung saver 


Coleman's Inflate-All H/V 
portable air pump plugs into 
the lighter to inflate and de- 
flate beach balls, rubber 
boats, and air mattresses. 
Made of high-impact poly- 
ethylene plastic, it weighs 
just 1% Ibs. and stows eas- 
ily under the seat or in the 
trunk. It costs $12. 
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(Pickup tie-down 


Loose loads can cause ex- 
pensive damage. The Slide 'n 
Lock system bolts tie-down 
rails onto the lips of pick- 
up beds. Four aluminum tie 
downs with clip rings move 
on the rail to lock loads in 
place. Matthews Engineer- 
ing, 1936 W. 135th St., Gar- 
dena, Calif. 90249. $180. 


Solar booster 


Auto Charger ($30) produces 
a trickle charge when sun- 
light strikes its amorphous 
silicon photovoltaic solar 
panel. Attached to a vehi- 
cle's battery, it could help 
to eliminate no-starts even 
after long periods of disuse. 
Chronar Corp. Box 177, 
Princeton, N.J. 08542. 


a 
Wheel lock 


Kryptonite Car Lock secures 
the vehicle’s steering wheel 
to the pedal cluster to foil 
thieves. Made of hardened 
steel, the locking device 
weighs 3 lbs. and is collaps- 
ible to 22 in. for storage 
under the seat. Kryptonite 
Corp., 95 Freeport St., Bos- 
ton, Mass. 02122. $70. 


Foam-block house 
1 


its the magazine with stimulating his 
interest in energy-efficient housing. 

Jones now works for Insulock as 
well as running his own contracting 
firm, Cortez Energy Efficient Homes, 
Ltd. When the Kalinovichs asked him 
to build their new house he convinced 
them to use Insulock blocks. 

Finished, the Kalinovich house looks 
conventional, but the couple and their 
two sons enjoy some unconventional 
benefits because of the way the house 
is built. The first thing you notice is 
how quiet it is inside. “In our former 
house [right next door] there was al- 
ways the din of traffic noise," said 
Nancy Kalinovich. “In this one we 
don't hear the traffic at all.” About the 
only background sound comes from 
the fans and air movement created by 
the air-to-air heat exchanger [“Heat- 
Saving Vents," Jan. '83]. The house 
has a low natural infiltration rate 
without using a vapor or infiltration 
barrier, thanks to the interlocking 
foam blocks. So in order to keep the 
air fresh and healthy, forced ventila- 
tion is required. Filters on the heat 
exchanger ensure that the incoming 
air is clean. 

Radiant electric ceiling panels heat 
the house. The Kalinovichs don't know 
how much energy they used last win- 
ter, but report satisfyingly low bills. 
This year they plan to monitor the en- 
ergy consumption. 

The house promises a long and low- 
maintenance lifetime. Rodents and 
termites don't dine on concrete and 
polyurethane. Dampness, mildew, and 
rot have no effect. 


Bottom line 


The Kalinovich house cost about $52 
per square foot, turnkey. "That's about 
average for a well-appointed custom 
house in this area," Jones reported. 
Generally, an Insulock house will be 
cost-competitive with a frame house 
of similar insulation, meaning 2x6 
stud walls plus an insulating sheath- 
ing on the outside, Jones noted. 

Ап Insulock house also compares fa- 
vorably in cost with concrete-block 
construction, the company claims. “In 
Ontario, block foundations cost three 
to six dollars a block, laid in place," 
Jones said. “Ours cost three dollars 
to three-and-a-quarter each, and you 
end up with a basement insulated to 
R-twenty-five, so why not use Insu- 
lock?" The company sells the blocks 
for $2 (U.S.) each and expects that 
price to decline as they buy resin in 
larger quantities. 

Currently, one Insulock house is 
being built in Mount Vernon, Wash.; 
another is going up in Cleveland, Ohio; 
and one is just started in Toronto, 
Ont., Canada. us 


[Cont 


SIT TO CHRISTMAS DINNER at 
Mrs. Bobo's Boarding House in Lynchburg, 
Tennessee, and you're likely to be there a while. 


The occasion calls for unhurried enjoyment of 
dishes from every lady present. Lynne Tolley’s 
baked turkey; Mary Ruth Hall’s scalloped oysters; 
Diane Dickey’s tipsy sweet potatoes; 
Mary Kathryn Holkt’s boiled custard 
and coconut cake. And compliments 
from one and all. All of us in 
Lynchburg hope your Christmas 
dinner will be equally unhurried. 
And equally well attended by family 
and close friends. 


SMOOTH SIPPIN’ 
TENNESSEE WHISKEY 


Tennessee Whiskey«80-90 ProofsDistilled and Bottled by Jack Daniel Distillery 
Lem Motlow, Proprietor, Route 1, Lynchburg (Pop. 361), Tennessee 37352 
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“бау, Smokey—" 


Aclinic on cars by Smokey Yunick, America’s most famous mechanic 


Nagging knock 


Eighteen months ago I purchased a 
1986 Chevrolet El Camino with a 4.3- 
liter fuel-injection V6 engine. It has 
been plagued with excessive spark 
knock from day one. Premium un- 
leaded fuel helps reduce the knock but 
does not eliminate it. The dealer has 
retarded the timing below specs, and 
replaced the exhaust-gas-recirculation 
(EGR) valve and EGR control solenoid 
with no improvement. One puzzling 
symptom is that when the accelera- 
tor is depressed strongly on an uphill 
grade, the knock disappears until the 
engine load levels out again. This 
knock is especially severe when driv- 
ing into a strong head wind. I have a 
1987 Chevrolet Caprice with the same 
engine but no problem like this one. 

Everett Н. Wood, Milford, Ill. 


I'm assuming that your engine is get- 
ting enough EGR; too little will make 
it knock like crazy. It sounds as if the 
engine has got too much spark advance 
and not enough fuel for the tempera- 
ture it runs at under these conditions. 
These variables are controlled by the 
program in the engine-control com- 
puter chip, and changing the program 
is illegal because it can increase ex- 
haust emissions. Also, reducing static 
timing won't affect the way the com- 
puter feeds in spark advance under 
load conditions. Unfortunately, the only 
thing you can do is go from dealer to 
dealer until you find one who has hit 
upon a fix that tricks the computer into 
reducing ignition advance and add- 
ing more fuel. There's no shade-tree- 
mechanic cure for these problems. 


Smokes under duress 


My 1982 Toyota four-wheel-drive truck 
with the R22 engine begins to blow 
heavy blue smoke in 4WD low range 
going up a hill. The engine never does 
this in two-wheel drive, and only con- 
sumes a quart of oil every 3,000 miles. 
I have had a compression test done, 
and it showed no problems. The en- 
gine has 84,000 miles on it. Will I 
damage the engine by continuing to 
use it under normal conditions? 
Lorri Peltz-Levis, Park City, Utah 


I suspect your valve-stem seals are bad. 
Also, the piston rings may be worn or 
sticky. The blue smoke is caused by the 


oil being heated and blown by the seal 
and piston rings when the engine is 
placed under a heavy load. The best 
plan would be to disassemble and 
clean the engine, replacing any worn 
parts. This way you will catch any 
small problems before they become big. 


Bouncing belt 


When my 1984 Chevrolet Caprice 
Classic is idling with the air condi- 
tioner on, the fan belt vibrates up and 
down about two inches and makes an 
offensive noise that can be heard and 
felt throughout the car. The air-condi- 
tioner compressor has been changed 
three times, and at least six new belts 
have been installed. The air-condi- 
tioning system has been purged five 
times to eliminate any air within, and 
the pulleys have been checked for true 
alignment. Temporary relief is ob- 
tained by increasing the tension of the 
belt. After two or three weeks the belt 
needs tensioning again. I have in- 
stalled an idler pulley from a Pinto 
which presses down on the top run of 
the belt. This has helped, but the belt 
still vibrates. Now the sound is more 
shrill because the belt has a shorter 
span to vibrate in, and it seems to go 
up and down twice as fast as before. 
The belt does not vibrate when the 
air conditioner is turned off. 

Harry Allston, Reedley, Calif. 


I think your fan belt probably has too 
much work to do and too long a span 
to resonate in. The idler pulley is a 
good idea. You might also try switch- 
ing to double-belt pulleys, which would 
split the workload in half. I realize this 
is expensive and that it was somebody 
else's job to make the system work right 
in the first place. To avoid damaging 
the bushings and bearings in acces- 
sory components, the belt tension 
should be adjusted to specs rather than 
as tight as you can get it. 


Transmission cooling 


I own a 1986 Ford F150 four-wheel- 
drive pickup with the five-liter V8 
engine, four-speed overdrive transmis- 
sion, and factory heavy-duty cooling 
option, which includes a transmission 
cooler. I have the truck set up to pull 
a 20-foot fifth-wheel travel trailer that 
weighs about 4,000 pounds. I am going 
to install a transmission-temperature 


+ 


ES 


OPPORTUNITY CALLING FROM NR 


Start your own telephone/ 
cellular radio 


gauge and would like to know where 
to locate the sender. What is consid- 
ered to be normal transmission oper- 
ating temperature? At what point does 
one begin to worry about overheating 
or overcooling? 

Walt Carroll, Palo Alto, Calif. 


Put the temperature sender in the 
transmission oil pan. Transmission-oil 
temperature shouldn't go much above 
275 degrees F. If the oil temperature is 
getting above 300 degrees F, you need 
a bigger oil cooler or a second add-on 
cooler. If you do need to increase cool- 
ing capacity, make sure you use cool- 
ing components with generous-sized 
plumbing that won't excessively restrict 
oil-flow rate. With a bigger cooler in- 
stalled, it's possible that overcooling 
could occur in cold weather. If this is 
the case, aftermarket temperature- 
control valves are available that bypass 
the cooler until the oil gets hot enough. 


Sagging power 


Iown a 1985 Dodge Aries with a 2.2- 
liter carburetor-equipped engine and 
automatic transmission. After a min- 
imum of three hours of driving at 65 
mph, the car begins to lose power and 
slow down. It idles but won't respond 
to the accelerator. The coolant tem- 
perature and engine-vacuum gauge 
read normal. When I check the trans- 
parent gas filter, it is full of fuel, and 
when I open the gas cap, there is no 
vacuum. After waiting for about five 
minutes with the engine idling, I can 
accelerate for three more hours of 
highway driving without any more 
trouble. This problem never happens 
in the city or on short trips. 

H. Y. Seto, Scarborough, Ont. 


This sounds like a fuel-system prob- 
lem. I would temporarily connect a 
fuel-pressure gauge at the carburetor 
when you're on one of these long high- 
way trips. I suspect that engine or ex- 
haust heat is overheating the fuel line 
under these conditions, impeding the 
flow of fuel to the carburetor. Heat- 
shielding the fuel line and ducting ad- 
ditional fresh air to it are ways to keep 
the temperature under control. 


Got a car problem? Send it to "Say, Smokey—," POPULAR 
Science, 380 Madison Ave., New York, N.Y. 10017. All let- 
ters are read, and those of widest interest are answered in 
this column. Due to the large volume of mail, Smokey can- 
not reply to letters not selected for publication. 


New Bootstrap Industry Lets You Be 
Your Own Boss 

Since the breakup of AT&T, things aren't the 
same in the telephone business. Now there's a 
perfect new business opportunity for 
thousands of independents who have been 
trained to service, install and repair old 
phones, plus all the new cordless and cellular 
mobile car phones, that are becoming more 
and more . NRI's training and start-up 
equipment offer you the option of starting 
your own bootstrap business or cashing in on 
the jobs being created by the new telephone 
technologies. 

NRI shows you how you can make a 
good living in telephone servicing, with a 
practical combination of electronic funda- 
mentals and hands-on experience with all 
types of phones in use today in homes and 
offices—cord, cordless and cellular. 


Learn troubleshooting—with cordless 
and memory phones you keep! 
The heart of NRI telephone training is eight 


McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue, Washington, DC 20016 
We'll give you tomorrow. 

lyf CHECK ONE FREE CATALOG ONLY 
О Telephone Servicing 


C Data Communications 


service & repair 
business 


Action Learning kits. You master the "reason- 
why" theory, then you move immediately 
into "hands-on" practices. Using a digital 
multimeter and a telephone line analyzer, 
you'll test every function of a telephone line, 
zeroing in on the problem spots and 
correcting them. 

As an NRI student, you learn at home, at 
your convenience. Without rigid night-school 
Schedules о” classroom pressures. NRI's 
tested “bite-size” lessons lead you step-by-step 
toward your goal of independence as a 
telephone service expert. 


Send coupon for FREE catalog 


Find out for yourself exactly what this new 
NRI training can do for you. NRI's free catalog 
gives you all the facts on training for 
Telephone Servicing & Repair or other 
technical fields such as Microcomputers, 
TV/Audio/Video System Servicing and Com- 
munications Electronics. If coupon has been 
removed, write to NRI Schools, 3939 Wiscon- 
sin Ave., Washington, DC 20016. 


For Career courses 
approved under GI bill, 


C check for details. 


C] Color TV, Audio, and Video System Servicing Г] Industrial Electronics 

C Computer Electronics with Microcomputers] Electronics Design Technology 
ү ÛJ Digital Electronics 

ÛÛ Communications Electronics 


Û Small Engine Servicing 
C Appliance Servicing 


Age 


[ Basic Electronics | 
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IF YOU WANT A BETTER 
COMPUTER 
BUILDIT YOURSELF. 


Heath makes 
building the 
powerful 386 


computer quick, 
fun, easy... 
anda great value. 


Now you can own the fastest, 
most powerful home computer 
available today- at an affordable 
cost. Just by building it yourself. 
Introducing 
the Heathkit 
H-386 Desktop 
Computer. With 
its powerful 
32-bit proces- 
sor, 16 MHz 
computing 
speed and 
"zero wait" 
technology, 


the H-386 can breeze through 
complex calculations in seconds. 
Every INTEL 80386 micro- 
processor used in our H-386 is 10076 
tested for all functions. And you 
get superb graphics because one 
video port provides dazzling 640- 
by-480 color on Zenith's new flat 


screen 
monitor and 
another port 
drives EGA, CGA and TTL 
monochrome monitors. Both 
ports automatically emulate 
common video formats for 
easy system configuration. 
Designed for people 
using large spreadsheets, 
CAD/CAM or other compu- 
tation-intensive applications, 
or anyone who simply wants 
to own the newest, most power- 
ful hardware on the market, 
the Heathkit H-386 can be 
assembled easily and quickly. One 
or two evenings is all it takes, and 
no special tools or equipment 
are required. 

In the bargain, you get the 
satisfaction of having built a 
powerful computer system all by 
yourself, and the confidence that 
this exciting product will deliver all 


Prices, product availability and specifications are subject to change without notice. 
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the performance and dependability 

you expect. At a significant 
savings over comparable off- 
the-shelf brands. 

What's more, all Heathkit 
products are backed by a 
newly extended, limited 

one-year warranty, highly 
respected manuals and tech- 
nical consultation service. 

So if you want a better 

computer, build it your- 
self. Impress your friends. 
And save 

money at the 
same time. 


To order the new Heathkit 
H-386 Desktop Computer, simply 
call toll-free 1-800-253-0570. Ask 
for operator 612. Use your Visa, 
MasterCard or Heath Revolvin 
Charge. Or call 616-982-3614 for 
Heath/Zenith Computers and Elec- 
tronics store location nearest you. 

For more information on all 
our quality kits, send now for your 
free four-color Heathkit catalog. 
Write Heath Company, Dept. 


016-604, Benton Harbor, MI 49022. 


Heathkit 


Heath 


©1987, Heath Company. 


Panel SQW (continued from page 781 


square to ensure that corners are 90 
degrees. Here and elsewhere, drilling 
pilot holes will guard against splitting 
and will make it easier to drive the 
nails. Do not attach the middle verti- 
cal now. This is added as a last step 
во it can be centered on the kerf line. 

Add the bottom three beams, again 
using a square to ensure alignment. 
The top edge of the 2x6 (Key 4) on 
which the panels will rest must be flat, 
straight, and smooth. If necessary, 
smooth it with a hand plane and sand- 
paper. The three bottom components 
can be longer than the ones I used for 
my project—a longer frame adds more 
support for panels being cut. 

Add the three middle horizontal 
support pieces and the two outside 
fillers. The optional ledge is secured 
with corner irons; two placed at ex- 
treme points and two others spaced 
between them. If no screws are pro- 
vided, use %-inch flathead wood 
screws to attach the corner irons. The 
ledge is used only when sawing lum- 
ber or small pieces of panel material. 

The last step in constructing the 
frame is to add the retainers (Keys 
8 and 9). Attach the shims (М-їпсһ 
hardboard or plywood) with brads and, 
while keeping the parts in place with 
clamps, drill pilot holes for the per- 
manent lag screws. 


Tracking assembly 


The tracking assembly consists of 
matching top and bottom cleats and 
the steel tubes on which the carriage 
will slide. Start with a piece of lum- 
ber 4% inches wide. Drill the '%/s-inch- 
diameter, 18¥2-inch-on-center holes, 
and then form the end rabbets. Rip- 
ping the stock in two gives you dupli- 
cate cleats. 

The tubes I used are '%/«-inch out- 
side diameter electrical tubing. You 
can rub it with fine emery paper or 
Steel wool to minimize friction. 

Use clamps to hold the cleats cen- 
tered on the frame, and then slip 
in the tubes. When the assembly is 
square to the frame and the tubes are 
parallel, drill holes and install the car- 
riage bolts that secure the cleats. Do 
not secure the tubes at this time. 

Make the top and bottom carriage 
members by following the technique 
described for the track-assembly cleats: 
Drill holes for the tubes and form the 
end slots before making duplicates. 
Before cutting the piece, check it on 
the tubes to be sure the holes have 
been drilled accurately. Next, shape 
the two verticals and the mounting 
plate on which the saw will be se- 
cured. Be certain that the plate is ex- 
actly 13 inches square. 

Remove the tubes from the frame 
and slip on the top and bottom car- 


riage components. Then use the 
mounting plate as a gauge when add- 
ing the remaining two pieces. Coat 
mating surfaces with glue and hold 
them in place with clamps. Then you 
can remove the tubes, but keep the 
clamps in place while you drill holes 
for and install the ¥2-inch reinforce- 
ment dowels. 

Drill the holes for the four bolts that 
will secure the plate, and then install 
the T-nuts. Allow enough time for the 
glue to dry, then test the assembly by 
mounting it on the tubes. If you find 
that it does not slide easily, work on 
the tubes with fine emery cloth or 
lightly ream the holes in the car- 
riage by using fine sandpaper wrapped 
around а %-їпсһ dowel. When you аге 
satisfied, drill for and install the sheet- 
metal screws that secure the tubes. 


Adding the saw 


Install the two-inch carriage bolt 
and wing nuts, and tighten the nuts 
to hold the carriage at an arbitrary 
point so you can mount the saw. Re- 
tract the blade so it can't interfere, 
then use clamps to hold the saw while 
you drill a couple of holes through its 
base for small bolts that will secure 
it to the mounting plate. Be certain 
that the edges of the saw's base are 
parallel to the vertical members of the 
carriage. Turn on the saw and lower 
the blade to cut through the plate. The 
blade should project through the plate 
just enough to cut through %4-inch 
material. 

The sliding-door closers are attached 
with heavy sheet-metal screws to the 
top beam of the frame. Attach the 
hook-plates that come with the clos- 
ers to the top member of the carriage. 
The closers are adjustable, so you can 
set them to provide just enough coun- 
terbalancing to ease moving the car- 
riage. Don't make the pull so strong 
that you can't control the saw. 

The last step is to run the saw down 
to establish the kerf line. Then add 
the middle vertical frame member and 
filler so they will be centered on the 
kerf line. 

A note on ripping: The saw must 
be locked in the *on" mode while you 
move the work. If you don't have a 
saw that is equipped with a button 
that keeps the trigger depressed, use 
a length of soft wire to do the job. 
Another hint: Tie a couple of heavy 
bolts to the tool's cord so the cord won't 
tangle when moving the saw to the 
top neutral position. 

You can, if you wish, add a couple 
of locking casters to the bottom of the 
frame so the unit can be moved about 
more easily. Applying an occasional 
coating of hard paste wax to the tubes 
will keep them slick. us 


TALK IS 
CHEAP. 


Have you heard? For less than $90 
your AT or XT-compatible com- 
puter can talk! АП it needs is the 
HV-2000 Computer Voice Kit from 
Heathkit. 

Reading letters, transcriptions 
and computerized instruction can be 
easier and quicker than you ever 
thought possible. Computer games 
gain a new dimension. Your com- 
puter can even entertain children 
with stories 
and songs. 


EJ If you have 
а modem, 
the HV-2000 
Computer Voice will allow your 
computer to recite reference and 
research information from time- 
sharing services. Or, speak radio 
transmitted ASCII information. 

The HV-2000 Computer Voice 
Card, containing speech synthesizer 
and audio amplifier, plugs into any 
AT or XT-compatible computer's 
expansion slot. An external speaker 
is also included. Versatile, Heath- 
developed software gives you a 
wide variety of voices and easy in- 
terface to high and low level 
languages. 

The HV-2000 Computer Voice. 
At less than $90, talk IS cheap. To 
order, call toll-free 1-800-253-0570. 
Ask for operator 612. Use your Visa, 
MasterCard or Heath Revolving 
Charge card. Or call 616-982-3614 
for the nearest store location. 


Heathkit 


Company 


Benton Harbor, MI 49022 


Prices, product availability and specifications are 
Subject to change without notice. 
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SPECIAL JASON 
TELESCOPE BUY 


400x PRECISION 
REFRACTOR SCOPE 


Out of This World Value! Fascinating 

views of the heavens are yours with this 

high quality Jason® 400x Telescope. Our 
special arrangements allow you to focus 
ona great buy at BIG savings! Model 306S. 

* 800mm Focal Length, 60mm Aperture. 

* Fully Coated Optics Provide Bright, High 
Contrast Images. 

© 5x24 Finderscope with Crosshairs for 
Locating Subjects with Ease. 

* Interchangeable 40x, 64x and 200x 
Eyepieces. Barlow 2x Lens Doubles the 
Power of Any Eyepiece for Precise 
Closeups. 

* Star Diagonal Prism for Vivid Views. 

e Yolk-Type, Alt-Azimuth Mount for Fine 
Horizontal and Vertical Tracking. 

* Adjustable 4-ft Wooden Tripod. 

* Free World Space Federation Quarterly 
Newsletter for One Year. 

Mfr's. Limited Lifetime Warranty. 


Compare At 


Plus 50¢ Ins. Charge Per Order. 


Credit card members can order C 
phone, 24 hours a day, 7 


Toll-Fre: 1-800-328-0609 


SEND Т 

[| SOME] Direct Marketing Corp. 
1405 Xenium Lane N/Minneapolis, MN 5544 
Send.— Jason 400x Telescope(s) ltem H-3069-7174-832 at 
$99 each, plus $6 each for ship, handling. (Minnesota 
residents add 6% sales tax. Sorry, по C.O.D. orders) 


4494 


О My check or money order is enclosed. (No delays in ff 
processing orders paid by check 


Acct. No. 
PLEASE PRINT CLEARLY 


[pem 


| E 


State. E 


I Phone 
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Free-electron lasers (continued from page 671 


linear accelerator, or induction linac. 

Actually, Livermore's linac lacks a 
proper name. Barletta simply called 
it the “ten-cell module.” As we entered 
a side door in Building 423, I heard a 
loud throbbing sound resembling a 
pump. The sound came from the elec- 
tron source, chugging away at one 
Shot per second. "At full speed it 
would make hard X-rays," Barletta 
explained. *We keep it under water 
for radiation protection." Indeed, this 
shiny array of stainless-steel tubes 
and cylinders is located at the bottom 
of a 10-foot-deep pool lined with blue 
ceramic tile. “Only in northern Cali- 
fornia would someone put an electron- 
beam accelerator at the bottom of a 
Jacuzzi," said Barletta. 

Full speed for the electron source 
would mean several thousand electron 
bursts a second. As it chugged away, 
I heard a sudden ping as a small ion 
gauge, resembling a light bulb, broke 
and showered glass slivers halfway up 
the pool. Barletta showed no concern; 
the event seemed common. He led me 
to two large black cylindrical objects 
taller than a man. "They are called 
magnetic modulators. They produce 
the pulsed power to accelerate the 
electrons," he said. The hardware, 
Barletta explained, is an experimen- 
tal version of the system he hopes will 
be built—greatly enlarged—in New 
Mexico. 

At Boeing Aerospace Co., five miles 
from the Seattle airport, I saw the sec- 
ond approach to an FEL, one also in 
the running for the desert test site. 
This system uses a radio-frequency 
linear accelerator. Boeing Deputy Pro- 
gram Manager Don Shoffstall com- 
pares the two competing accelerator 
technologies like this: "An induction 
system is like an eagle slowly flapping 
its wings,” he says. “It produces very 
large pulses, but at a relatively slow 
rate.” This rate might be a few thou- 
sand pulses a second. “An RF device 
is like a hummingbird—no, don't say 
that! It’s much bigger. It’s like a heli- 
copter, with rapidly rotating blades. 
Each of our pulses is of a relatively 
small size, but we have far more of 
them.” The RF linac, indeed, can pulse 
at over one million electron bursts a 
second. 

“We don’t need to improve our beam 
quality,” Shoffstall boasts, indicating 
the RF-linac electron beam is already 
adequate for a big laser in New Mex- 
ico. But mirrors are a problem with 
the FEL being jointly developed by 
Boeing and Spectra Technology (Belle- 
vue, Wash.). In this oscillator-type of 
FEL, mirrors bounce light back and 
forth through the wiggler beam, in- 
tensifying the light with each pass. 
Can any mirror withstand such sear- 
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ing close-range intensity in а full- 
scale laser that in its ultimate version 
would be able to shoot down airplanes 
and missiles? 

The key to solving this problem, 
Shoffstall says, is a combination of 
ultrashort laser pulses and sharply 
angled mirrors. Light comes from the 
laser in rapid-fire bursts, each last- 
ing only 20-trillionths of a second—a 
light pulse some М inch long. These 
light pulses occur because electrons are 
accelerated in similar short bunches. 

Mirrors are tilted nearly parallel 
with the light path. These so-called 
grazing-incidence mirrors spread out 
the light, greatly weakening its inten- 
sity. Other mirrors can then reflect the 
laser beam, with the last one again 
concentrating the light to full strength 
as it reenters the wiggler. "We're just. 
now trying to get it to work," Shoff- 
stall grins. "It's like waiting to have 
a baby; it could come next week, or in 
the next few hours.” 


Scaling up 


SDI people are cautious about de- 
tailing how big either an induction or 
RF linac laser in New Mexico might 
be. That would help others estimate 
just how far the technology has ad- 
vanced toward delivering a useful 
weapon. Still, some estimates have 
been made. If the selected test laser 
is Livermore's induction type, it will 
have an accelerator some 2,400 feet 
long and a 600-foot wiggler. This enor- 
mous machine, some three-fifths of a 
mile overall, will be the largest laser 
ever built. But if Boeing's RF design 
is selected, its electron accelerator will 
be only 300 feet long. That's because 
such a linac produces strong acceler- 
ation. The wiggler also will be smaller 
—100 feet long—because grazing-in- 
cidence mirrors will amplify the light 
through multiple passes. That still 
means the laser will be nearly 500 
feet long. 

Such monster FELs could have ap- 
plications beyond strategic defense. 
Arthur Kantrowitz of Dartmouth Col- 
lege, a laser and rocket pioneer, has 
been writing about laser-propelled 
rockets for years. "Let's leave every- 
thing on the ground except payload, 
propellant, and photons— period," 
proposes Kantrowitz. The resulting 
"four-P" rocket would simply be a 
payload resting atop a block of ice. 
Rapid-fire laser pulses would blast 
away thin layers of the ice as super- 
heated steam, propelling the payload 
upward with an efficiency far exceed- 
ing that of the space shuttle, accord- 
ing to Kantrowitz. 

The big laser planned for New Mex- 
ico *has the prospect of lifting some- 
thing," says Jordin Kare, a young 
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physicist at Livermore. He is develop- 
ing a small project aimed at building 
Kantrowitz's rocket. “I think of it as 
delivering a grapefruit to the space 
station,” Kare says. Payloads on this 
small scale would demonstrate the 
principle. Kare hopes eventually to see 
lasers with power in the billions of 
watts, driving 64,000 tons of payload 
a year into orbit. The cost, he expects, 
would be less than one percent of 
space-shuttle launches. 


Scaling down 


There will be smaller FELs as well. 
John Madey believes they will be use- 
ful in delicate surgery. He dislikes to- 
day's approaches to lasers in medicine: 
“You make steam, which blasts away 
the material.” Or for shaping bones 
to install a prosthesis, “you overpower 
the bone with thermal energy. You get 
a flame that pokes out for two or three 
feet and charcoal at the end of the 
bone. That’s not medically acceptable.” 
But with the extremely short and in- 
tense pulses from an FEL, “it would 
be possible to directly dissociate layers 
of molecules for delicate tasks, such as 
corneal surgery,” says Madey. Another 
type of laser has been developed that 
doesn't sear flesh or bone, but it is not 
widely used [“Heatless Laser Etching,” 
Dec. '83]. Madey believes infrared 
FELs may also be useful for treating 
cancer tumors. 

Down the hall from Madey's Stan- 
ford office, his colleague Todd Smith 
expects FELs will serve as chemist's 
stroboscopes: “Our electron pulses are 
only two-trillionths of a second," he ex- 
plains. Because the laser light bursts 
are equally short, what amounts to 
stop-action photography of rapid chem- 
ical reactions is possible. FEL tunabil- 
ity will also help. By choosing specific 
wavelengths easily absorbed by spe- 
cific molecules, chemical reactions can 
be followed precisely. That would also 
aid in basic research. 

FELs won' replace all existing laser 
designs. Lasers in common use are 
compact, the tiniest fitting onto elec- 
tronic microchips. An FEL, by contrast, 
demands a large electron accelerator. 
Moreover, to produce visible light, the 
accelerator must be big enough to pro- 
vide energies of hundreds of millions 
of volts. Stanford's FEL, which does 
this, is compact, yet more than 100 
feet long. 

FELs will be specialized installa- 
tions, resembling radar stations or 
particle accelerators, built at selected 
research, medical, and military cen- 
ters. They will be called on for spe- 
cific tasks, such as strategic defense, 
for which other lasers are inadequate. 
But in performing those tasks, the 
FEL may do very well indeed. HS 
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The Martin Screwdriver has a rotable versatile upper handle mounted 
‘on bearings, which is easier to use than the fixed handle screwdrwers. (See 
figure А) This new Patented Revolutionary Invention will add up to 40% 
increased torque to the user over a manual fixed handle screwdriver. 

Easy to screw and unscrew No friction on the palm of your hands, when 
applying pressure Avoids tearing of grooves. Can be used as a fixed handle or 
asa rotable handle screwdriver by applying pressure with one hand while turn- 
ing with the other (See figure B). Magnetic tip. Can be used with a Ratchet to 

add even more torque. (See figure C). 

Manufactured in the USA Ali steel blade; Handle made 
of highest quality plastic with storage to up to ten different 
screwdriver 14 inch insert bits, Easy to carry around. No need 
to have ten different screwdrivers. Guaranteed for Ме. Thirty 
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By day, Celestron’s C90 is a bri 


(Л), 1000mm telephoto, with 
razor-sharp 
resolution. 
A 3 pound, 
palm-sized 
powerhouse, 
easily adaptable 
to your SLR camera. 
Slip the C90 on a tripod 
and slip in the visual 
accessories and the 

C90 becomes an 


outstanding spotting f 


scope. 
a 


b. d 
CELESTRON 


And by night, the C90 features the 
advanced "folded optics" 
preferred by many amateur and 
professional astronomers. 

You'll marvel at the 

rings of Saturn, 

beautiful nebulae, 

remarkable 

galaxies. 

So buy 

Celestron's 

renowned C90. 

The one long lens that 

rewards you around 

the dock. 


illiant 


Celestron International 

РО. Вох 3578, 2835 Columbia St. 

Torrance, CA 90503 (213) 328-9560 

For more information call FREE 1-800-421-1526 
(Mon.-Fri. 8 - 4:00 pm Pacific Time; Continental USA 
only). For a catalog, send $3.00. 
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For LESS 
than youever 
imagined!!! 


THE 1955 PORSCHE 356A REPLICA, OUR SPEEDSTER CALIFORNIAN. 
Re-create this 
classy sportscar - 


On The Road Again! 
Turn back a page 


of highway history — 
re-capture the sass, the 
road-smooth hi-tech 

personality of the '55 
Porsche! We've added road- 

huggability, a sexier image 
and ease-of-assembly. 


Look for our displays in over 50 major airports. 
CALL NOW - TOLL FREE 


1-800-328-5671 
In Minnesota call (612) 546-7336 
©1982, Fiberfab International 
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Tri-Steel training and support. 

For a FREE BROCHURE and 
more facts on how you can become 
an independent distributor of steel 
frame homes, please call Tri-Steel 
today, toll free at: 


1-800-433-5555 


or 1-800-433-5553 TX 1-800-772-5909 


Changing the way ffi 
America builds. n 


Tri-Steel 


Builder? Do-it-yourselfer? This 
is your opportunity to start a profit- 
able new business! Now you can 
become a distributor for Tri-Steel— 
America's largest manufacturer of 


strong, energy efficient (R-30), low 

maintenance steel frame homes. 
Business opportunities start at 

only $2,950 and are backed by 


High-performance tires 


[Continued from page 591 

second gear with little of the GTs' 
engine-racing tire slippage. The proof 
was in the puddling. 

But the area that tire and car engi- 
neers claim is most improved is snow 
traction. Snow-capability-improvement 
claims range from 15 to 20 percent 
over older performance tires. "The 
thing that really drove this type of tire 
was a recognized deficiency in perform- 
ance-tire snow traction," confirmed 
Firestone's Robert Martin. “Our objec- 
tive was to make the GTX at least 15 
percent better than the Firehawk GT. 
And we are well above that." 

Will all-season tires like these re- 
place the snow tire? The answer, re- 
peated at all of the companies, was, It 
depends. For most conditions an all- 
season tire is more than adequate. But 
engineers insist that the best tire in 
deep, fresh snow is a snow tire. So how 
do the new performance all-season 
tires measure up to dedicated snow 
tires? I asked Goodyear's Beale Rob- 
inson to give me some feel for the 
GT + 4's snow grip. 

"The Eagle GT was assigned a 100 
on our internal rating scale," he ex- 
plained. "The number 200 is assigned 
to our F32 snow tire. Ultra-high-per- 
formance tires, like the Gatorback VR, 
would fall roughly at the 60 level in 
the snow. The GT--4 would come in 
around 120 or 140, or roughly double 
the snow traction of an ultra-high- 
performance tire. But no, it is not up 
to the all-season tires like the Arriva 
or Vector, which are about 150 to 165 " 


Other abilities 


Another important advantage of 
these seven tires is their ability to run 
safely at high speeds. All are stamped 
with an H on the sidewall, which 
means that they are designed, built, 
and tested to be safe at a sustained 
130 mph. All seven makes are con- 
structed with an extra-heavy-duty 
belting system that minimizes tire 
growth, which is caused as the tire 
spins at high speeds. Standard tires 
without the belt reinforcement would 
tear themselves apart at higher speed. 
And here's a final bit of good news: 
Most drivers think that they have to 
trade wear for good stick when they 
mount high-performance rubber. Ac- 
cording to Goodyear's Don Knight, 
that's not necessarily true. “If you got 
forty thousand miles out of your all- 
season Vector, you'll get forty thousand 
miles out of the GT--4. Our tests show 
that these tires, driven normally, are 
within four or five percent of each 
other—with neither tire better. But 
simply because the GT+4 will be 
mounted on cars like the Z28 Camaro 
or Mustang, whose drivers tend to 
brake harder and corner faster, the 

Continued 


GOOD 
ВЕП ШЕК 


NordicTrack 
is the Best... 


Here’s the evidence... 

A major university performance 
laboratory concluded that Nordic- 
Track provided a greater workout than 
an exercise bike or a rowing machine. In 4 separate 
tests, NordicTrack users burned more calories and 
obtained significantly more cardiovascular exer- 
cise than from any other machine tested* 


Best Way 
to Lose Weight 
Recent studies show that aerobic exer- 
cise is the most effective way to lose 
weight. And no other exercise machine burns 
more calories than NordicTrack...so you can 
lose weight faster without dieting. 


Easiest way to the best workout 


| Experience the best total-body aerobic exercise 


available in the comfort and convenience of your 
home. Easy and fun to use. NordicIrack occupies 
only 17 x 23 inches of floor space when stored — 


More complete workout 
and it unfolds in just seconds. 


than an exercise bike 


NordiclIrack's efficient arm exerciser provides 
upper body exercise missing on a stationary bike. 
NordicTrack’s standing position also exercises the 
lower body muscles much more uniformly. By 
exercising all major muscle groups, NordicTrack 
provides a higher total energy output with- 
out fatiguing individual muscles. On an 
exercise bike, your legs do all the work 
while your arms go along for the ride. 


Duplicates the world's best exercise— 
Cross Country Skiing. 

“NordicTrack is for everyone who wants the 
benefits of the world's best aerobic exercise, 
ross country skiing. Even if you've never skied 
(and never plan to), in a few minutes you'll be 
'tracking The smooth rhythmic motion used 
while on the NordicIrack makes exercising 
pleasant and easy to sustain." Bill Koch 


Safer, more thorough exercise ШШШ» АМ ущ _____________ 
than a rowing machine FREE BROCHURE AND VIDEO | 
Unlike rowing machines, NordicIrack's arm and ў Call Toll Free ог Write: 

leg resistance can be adjusted independently so 1-800-328-5888 
you can set the tension ideally for your arms and In Minnesota: 1-612-448-6987 
legs. NordicIrack's standing exercise position In Canada: 1-800-433-9582 


avoids the lower back pain often associated with 
rowers, while more uniformly exercising all the Noraic rack 
The Best Way to Fitness 


body's major muscles. 
141 Jonathan Blvd. North, 
Chaska, MN 55318 


Olylmpic 
©1987, PSI Silver Medalist 


*Scientific Test Results included in NordicTrack Brochure 


PROTECT AND SAVE! 


Automatic Motion-Sensitive 
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Outdoor Covenience! Now when you 

enter your driveway, or walk the yard at 

night...an adjustable sensor detects move- 

ment of people or objects and turns flood- 

lights on automatically! Take advantage of 

the LOW liquidation price. Order today! 

* Passive Controlled Sensor 
Detects Movement of Persons or Objects 
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Off Intruders. 

* Solid State Circuit Activates Outdoor 
Floodlights to Turn on Automatically. 

e Lights Can be Ajusted to Stay on from 
10 Sec. to 15 Min. with Auto Shutoff. 

* Adjustable Aiming Capability. Day/Night 
Sensor Assures Only Night Operation. 

* Minimum Range: 40'L х 60'W. Handles 
up to 500W Floodlights (Bulb Not Incl). 

* Uses Existing Wiring. U.L. Listed. Size: 
BV/"H x 11"W x 10"D. 


One-Year Ltd. Vendor Warranty. 
Mfr. List 
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Priced At 
Item H-2875-7127-897 S/H: $4.50 ea. 
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Now you сап use this ONE power-feed shop to turn rough 
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popular patterns. RIP-PLANE-MOLD-SAND. . . separately 
ог in combination with a single motor. Low Cost... You 
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30-Day FREE Trial! exû, Hers 
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OUR HIGHEST QUALITY 
AFFORDABLE 
ELECTRIC 3-WHEELER 
Take this compact, portable 3-wheeler 
anywhere. Easy One-Hand Operation. 
Built-In Battery Charger. Rear Suspen- 
sion System. MEDICARE and pri- 
vate insurance reimbursable. 30 DAY 
FREE trial. Call or send coupon below 

for a FREE 20 page color catalog. 


1-800-662-4548 


Electric Mobility Corp., Dept.1691 


| PLEASE PRINT CLEARLY l 
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Address Apt. l l #1 Mobility Plaza. Sewell, NJ 08080 
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High-performance tires 
Continued 

tires will seem to wear faster. On the 
other hand, if you drove narrow all- 
season tires hard, they'd actually wear 
faster than the СТ+4” 

Driving these tires hard might be 
rewarding for sporty drivers—but it's 
not cheap. One Goodyear source put 
it simply: More capability, more ex- 
pense. Because it’s one of the few tires 
in this class that’s already on the mar- 
ket, the Goodyear GT+4 was the one 
tire I could get real-world prices on. 
Other tire-company representatives 
said their all-season high-perform- 
ance radials will be priced competi- 
tively against the GT+4. But in any 
case, the news for buyers is not good. 


Hidden costs 


On sale recently at a local Goodyear 
tire distributor, the GT + 4 lists at 
$145. A comparable-size Eagle GT's 
price was $120, while an all-season 
Vector was only $93. That’s a.big dif- 
ference. But the tires premium price 
isn’t the only reason your wallet will 
feel lighter. With its stiffer belt pack- 
age and rubber compound and lower 
aspect ratio, a high-performance tire's 
rolling resistance is higher. That's a 
difference you see at the gas pumps. 
How significant is it? 

It's significant enough that Good- 
year Eagle GT+4s and Firestone 
Firehawk GTXs supplied to GM will 
not feature the high-speed, heavy-duty 
belt package. "Rolling resistance is re- 
duced a bit from the Eagle GT," ex- 
plained GM's Dave Wood. "In fact, 
there was an almost six-percent im- 
provement, which added up to about 
three-tenths of a gallon on our dyna- 
mometers. But these tires still have 
significantly greater rolling resistance 
than the base [all-season] tires." 

There's another area, close to your 
wallet, that may feel rather sensitive 
after a spin on these new tires. The 
new tires provide a hard ride. There 
are three reasons for this: First, as 
mentioned earlier, their performance 
character demands a hard rubber com- 
pound. Second, the tires' internal con- 
struction and heavier belting system 
make them stiff. (GM cites the harsher 
ride as one of the many reasons the 
GT+4 supplied to it does not contain 
the belt package for speed rating.) And 
finally, the sidewalls are shorter and 
thus less able to absorb and cushion 
the impacts from road irregularities. 

Of course, fitted on a stiffly sprung 
sports sedan or muscle car, the tires" 
harsher ride wouldn't be a big prob- 
lem. But, as engineers point out, these 
tires are making their way onto more 
expensive luxury vehicles like Cadil- 
lacs, Acuras, and BMWs. The harsher 
ride will have to be addressed in the 
near future. us 
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ENERGY ARSENAL WINDOW INSULATING SYSTEMS... 


Stop Window Heat Loss Even 
If You Have Storm Windows! 


Stats to save on heating 

This system uses an interlocking fastener 
natis positioned on the window trim in a matter. 
о! minutes. The 100% clear window fim is 
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interlocks, thus formina an air-tight seal 
Available in white or brown 


Complete Kit Has Everything You Need. 


40 IN, WIDE BY 50 IN. WIDE BY 

EXIT 

тё fastener | metoo sisas | meoo 32295 | mesoo 52495 
юй 

Ше | won заа | erm зит | eram sum 

5 

200 Ft Fastener | WiF-102 $49.95 %*-202 $52.95 wr30 $67.95 | 
Patio Door/Picture Window Size — 84 in x9 FL & 35 Fl Fastener Stock ВРУ 101 Cost $9.95 | 

Our Economical Low Cost Tape On 
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beat. Stops cold air infiltration — installs in 

tes rom the inside — 100% crystal clear 
— shrinks tight with hair dryer. No tedious 
measuring or cumng Uses double-sided acrylic 


polypropylene fastening tape. Comes in a 


installs on 
EVE —1 Vimorkern and cin alo be 


in white — 
25 Feet опу Stock SES-101 Cost $ 5.50 
50 Feet long/Siock aES-102 Cost $ 995 


100 Feetlong Stock AFS-108 Cost $19.28 
Please note color on order form. 


y „He: 
7 Fastening System. . 


о Same design as above but 
wider on bottom and heavier 
in gauge. Made of PVC for 
outside use. Has self adhe- 
1 3/4" —4 sive or can be nailed or stapled. 
| Available in white or brown 
25 Feet Stock BHFS-201 Cost $7.45 
50 Feet Stock #HFS-202 Ц 


75 Feet/Stock &HFS-203 
100 Feet/Stock SHFS-204 


Double-Sided Acrylic L€ 
Fastener Tape... 


lor inside storm window applica- 
ons. Low in cost and easy to use. 
1/2" wide x 110 FL Long Stock 87-101 $3.95 


Send For Our 
Free Catalog 


ORDER TOLL FREE 


Complete kit nothing else to buy. 
Complete Handy Kit Lets You Get The Job Done Fast! 
40IN. WIDE BY | SOIN. WIDE BY | 60IN. WIDE BY 
25F long & 
TSF Tape | BHW-101 $ 9.95 | #HW-201 $10.95 | BHW-301 $11.95 
50 Ft long & 
s OH Tape | MN $17.95 | sHWa02 $18.98 | wh-202 $72.98 
1 lon 
225 Ft Tape | #HW-103 S23. | #HW-203 $2495 | wHW.203 $3095 
Palio Door/Picture Window Size — 7 FL x 9 Ft & 35 Ft Tape - #PHW-100 — $6.95 
Heat Window Plastic Film 


This high quality plastic fim has been devel- 
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Refer to the Crutchfield catalog 


before buying your next car stereo, 
home stereo, or video product: 
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tips, charts, and installation guides. 
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* Full 30-day return privileges. 
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Call or send this coupon now! 
for your FREE Catalog 


800-336-5566 


In Virginia call 800-552-3961 


Total for upto | 1001 [1501 [2001 [3001 [3501 [4501 [OVER] || хло телавея 
Merchandise |1600 1500 | 20 00 | 30.00 | 3500 | 4500 | 9900 10000 
Shpg & Del. 250 | 275 | 300 | 325 | 350 | 375 | 475 | 675 SIGNATURE, 
OUR GUARANTEE: SHOULD YOU NOT FEEL SATISFIED, KEEP THE PORTION YOU NAVE STALLED AND 
RETURN THE UNUSED PORTION WITHIN 15 DAYS FOR A COMPLETE REFUND LESS POSTAGE AND | МАМЕ 
HANDLING 
з 
Energy Arsenal-pept. [d 


Northampton Ind. Park, 107 Industrial Dr., Ivyland, PA 18974 | 


Name 


Address Apt # 


City State Zip 


CRUTCHFIELD; 


DECEMBER 1987 | 103 


Kee? таса! тшт, em 


Supe" ^. of the 9 jntai 


ally MAP for апу 


ACME ELECTRIC CORPORATION 20 Water Street Dept P10 Cuba, N.Y. 14727 716-968-2400 


Sonar suspension (Continued from page 62 


in the surface, along with bumps, rip- 
ples, potholes, metal grids found on 
some bridges, and other impediments 
to smooth ride and handling. But it 
is also sensitive enough to spot the 
elevation differences caused by cracks 
in the road. 

Four additional inputs help the mi- 
croprocessor decide on shock settings. 
One comes from the steering wheel, 
where a rotating plate cut with 90 
slits spaced precisely four degrees 
apart is hidden inside the hub. The 
plate passes through a steering-angle 
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sensor as the wheel turns, between a 
photo-sensing diode and a light-emit- 
ting diode. The on-off signal generated 
as light passes through the slits pro- 
vides data on both the turning angle 
and the rate of turn. 

That information is fed to the mi- 
croprocessor, which is programmed to 
use the data, depending on conditions, 
to either complement or override the 
sonar input. “For instance, if you're 
on a rough surface and making a turn 
of more than ninety degrees, it goes 
to the firm setting," Schutz said. *But 


if you're turning less than ninety de- 
grees, it goes to medium." 

Another input comes from the speed 
sensor. When speed falls below 2 mph, 
all shocks are instantly set to firm. 
That decreases vibration when getting 
into or out of the car, controls front- 
end lift during acceleration, and les- 
sens shift-shock. Bouncing conditions 
below 50 mph mandate a medium set- 
ting all around, while the same con- 
ditions above 50 mph trigger the front 
shocks to the firm setting. 

The combination of steering angle 
and speed sensors also gives the sys- 
tem better control over rolling mo- 
tions, particularly in high-speed turns. 
When the calculated roll reaches pre- 
set limits, the shocks adjust to the 
firm setting. 


Two more data sources 


Nissan designers also took a data 
feed from the sensor in the fuel-injec- 
tion system. By reading the fuel in- 
jection, the suspension system's micro- 
processor knows that the car is going. 
to accelerate or decelerate before the 
engine has time to react. "The quick- 
est reading comes from the fuel-injec- 
tion signal," Schutz said. "That's the 
best indicator of driver intent." 

When the microprocessor reads a 
rapid change in fuel flow, it switches 
the shocks to medium to reduce the 
dive or lift of the car's nose. But the 
same signals combined with rapid 
steering movements may trigger a 
firm setting for more driver control. 

The final input comes from the stop- 
lamp switch. When the driver hits the 
brakes, all shocks go to the medium 
setting. That reduces nose dive on 
braking and aftershock when the brake 
is released. 

The shocks themselves are the same 
three-position devices used on Nissan’s 
driver-selectable suspension system, 
with one important change: A new 
high-speed motor in each shock acti- 
vates internal valves that control 
hydraulic action. “The new motor 
speeds up reaction times,” Schutz said. 
Changing to firm from either soft or 
medium takes just 50 milliseconds. 
That's the most time-critical event and 
is often needed for maximum control. 
It takes 400 milliseconds—still less 
than a half second—to change from 
medium to soft because of the valving. 

If any sensor malfunctions, the sys- 
tem automatically sets the shocks at 
medium until repairs are made. If a 
shock malfunctions, the system sets 
the other three at medium and makes 
no further changes. And if the con- 
trol unit itself breaks down, the shocks 
simply stay in their existing setting. 

The system is likely to be offered 
on other Nissan models in 1989. Hs] 


When І put on the pair of 
glasses what | saw | could 
not believe. Nor will you. 


By Joseph Sugarman 
I am about to tell you a true story. 
If you believe me, you will be well 
rewarded. If you don’t believe me, I will 
make it worth your while to change 
your mind. Let me explain. 

Len is a friend of mine who knows 
good products. One day he called ex- 
cited about a pair of sunglasses he own- 
ed. “It’s so incredible," he said, “when 
you first look through a pair, you won't 
believe it.” 

“What will I see?” I asked. “What 
could be so incredible?” 

Len continued, “When you put on 
these glasses, your vision improves. Ob- 
jects appear sharper, more defined. 
Everything takes on an enhanced 3-D 
effect. And it's not my imagination. I 
just want you to see for yourself.” 


COULDN'T BELIEVE EYES 


When I received the sunglasses and 
put them on I couldn't believe my eyes. 
І kept taking them off and putting them 
on to see if indeed what I was seeing 
was indeed actually sharper or if my im- 
agination was playing tricks on me. But 
my vision improved. It was obvious. I 
kept putting on my $100 pair of 
sunglasses and comparing them. They 
didn't compare. I was very impressed. 
Everything appeared sharper, more 
defined and indeed had a greater three 
dimensional look to it. But what did this 
product do that made my vision so much 
better? I found out. 

The sunglasses (called BluBlockers) 
filter out the ultraviolet and blue spec- 
trum light waves from the sun. Blue 
rays have one of the shortest 
wavelengths in the visible spectrum 
(red is the longest). As a result, the col- 
or blue will focus slightly in front of the 
retina which is the “focusing screen" 
in your eye. By blocking the blue from 
the sunlight through a special filtration 
process, and only letting those rays 
through that indeed focus clearly on the 
retina, objects appear to be sharper and 
clearer. 

The second reason is even more im- 
pressive. It is harmful to have ultra- 


violet rays fall on our eyes. Recogniz- 
ed as bad for skin, UV light is worse for 
eyes and is believed to play a role in 
many of today's eye diseases. 
SUNGLASS DANGER 
But what really surprised me was 
the danger in conventional sunglasses. 
Our pupils close in bright light to limit 
the light entering the eye and open 
wider at night like the lens of an 
automatic camera. So when we put on 
sunglasses, although we reduce the 
amount of light that enters our eyes, 
our pupils open wider and we allow 
more of the harmful blue and ultraviolet 
light into our eyes. 


DON'T BE CONFUSED 
I'moften asked by people who read 
this, “Do those Blu-Blockers really 
work?" They really do and please give 
me the opportunity to prove it. I 
guarantee each pair of BluBlockers to 
perform exactly as I described. 


BluBlocker sunglasses use Malen- 
ium-99r« lenses with a hard anti- 
scratch coating. No shortcuts were 
taken. 

The black, light-weight anodized al- 
uminum frame is one of the most com- 
fortable I have ever worn and compares 
with many of the $200 pairs you can buy 
from France or Italy. 

The weakest link in any pair of 
glasses is the hinge. So there’s a preci- 
sion two-way tension hinge that not on- 
ly bends when you close the pair, but is 
spring-loaded to bend outward too. You 
get a completely flexible frame that will 
comfortably contour to any size face. 

There are also three other models. 
One is a polarized version using the 
same aluminum frame with hinge, the 
second is a precision-molded plastic 
frame that looks identical to the 


They look like sunglasses. 


aluminum model but without the ten- 
sion hinge and finally there is a clip-on 
pair that weighs less than one ounce 
and fits over prescription lenses. All 
models include a padded carrying case 
and a one-year limited warranty. 

I urge you to order a pair and ex- 
perience your improved vision. Then 
take your old sunglasses and compare 
them to the BluBlocker sunglasses. See 
how much clearer and sharper objects 
appear with the BluBlocker pair. And 
see if your night vision doesn’t improve 
as a direct result. If you don’t see a 
dramatic difference in your vision—one 
so noticeable that you can tell im- 
mediately, then send them back 
anytime within 30 days and I will send 
you a prompt and courteous refund. 

DRAMATIC DIFFERENCE 

But from what I’ve personally 
witnessed, once you wear a pair, there 
will be no way you'll want to return it. 

Our eyes are very important to us. 
Protect them and at the same time im- 
prove your vision with the most incredi- 
ble breakthrough in sunglasses since 
they were first introduced. Order a pair 
or two at no obligation, today. 

Credit card holders call toll free and order 
by product number below or send a check plus 
$3 for postage and handling. 
Polarized Deluxe (0032 BB5) ..... 
Aluminum Deluxe (0029 BB5) .... 
Clip-On Model (0028 BB5) . . 2 
Precision Plastic (0031 BB5) ...... 


о 
OAPs 


One JS&A Plaza, Northbrook, Illinois 60062 
CALL TOLL FREE 800 323-6400 


IL residents add 7% sales tax. ©JS&A Group, Inc.,1987 


Shoppers' Showcase 


A selection of products and services for Poputar Science readers avail- 
able direct by mail. Enjoy the fun and convenience of mail ordering 
shopping. Please order directly from the advertiser. For advertising rates 


for this section, write PETER Sales, Popurar Science, 380 Madi- 
son Avenue, New York, N.Y. 10017 


) 
INTERNATIONAL, INC. 6) 


THE NATION'S FASTEST GROWING LIQUIDATOR 
OF CONSUMER PRODUCTS! 


Heath’ Zenith 
=. ROBOT 


Join the Hi-Tech World with Hero Jr.! 
The Only Robot with "Personality!" Ideal 
For That Person That Has Everything! 


PUBLIC NOTICE 


Manufacturer's 
Suggested Retail 


"geo бда Detector $1078.85 
күрсүсү Ж | DAMARK PRICE | 
MCh Tae Toe: Special Oovesons 


* Two 6-V rechargeable batteries 
* Wireless remote control 
* Plug-in wall charger 

On-board Light Sensor 

sonar, Motion, Sound, Speech 


* Approx 
* Speaks Order 
Plays games, tolls nursery thymes & talks пзи 


100925 
2 $18 


PERSONAL DIRECTORY E 


сто we an abi 10 

Seg yout try et 

FAR BELOW DEALER 
OST! 


Never Forget 
A Phone Number! 
Stores Conveniently 
In Your Wallet! 


Suggested Retail 


^ $49.95 


INCLUDES: 


ores up to 204. 


2 тт 
% 3203) K20mm (40x & 


TELESCOPE 


320X Catadioptric 
Reflector Telescope! 
Expand Your Powers 
of Observation! 


PUBLIC NOTICE 


ор dry vac 


Industrial Strength Wet-Dry 
Vacuum Cleaner Is 
Powerfully Equipped To 
Handle Even The Toughest 
Of Jobs! Rugged Durability, 
Economically Priced! 


Compare At: 
$469.95 
| DAMARK PRICE | PRICE 


5168 


чо. B-519-101089 
Ship./Hand.. $17.50 


CASIO. 


TELEVISION 


PUBLIC NOTICE 
А барио gooled & 
ordered co mary c hese 
pocket Wert. A 4 
eu we cer Dem ood 
за FAR LOW LIQUIDA- 
TION COSTI 


3" High Resolution 
B&W LCD Screen! 
Sophisticated 

Electronic Tuning! 


Manufacturer's. 
Suggested Retail 


mou 49.95 
[DAMARK PRICE | 


558 


В-519-100355 
Ship Mand. $3 00 


Manufacture 
Suggested Retail 


$795.00 


FEATURES: 


FOR FASTEST SERVICE 


CALL TOLL-FREE CZ 


1-800-533-3379 


NAME 
ADDRESS = 
em. STATE. 


CARDNO. 
EXP.DATE 


PRODUCT ITEM NO. ОТҮ. PRICE НЛ  TOTALPRICE _ TOTAL S/H/I 
[HeatZenih Robot 8519100925. $298 
[Shop Vac 8519101089 5168 
[Advance Personal Computer — | 8519-100966 58 
[Simmons Telescope. 8519101295 S248 
6519100055 E] 
С Mastercard С VISA C Check/Money Order TOTALS 
Products & 


6% Sales Tax 
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SIGNATURE. 
DELIVERY TO 48 U.S. STATES ONLY 


DAMARK INTERNATIONAL, INC., 7714 Brooklyn Boulevard, Minneapolis, MN 55443 


TOTAL 
CORPORATE OFFICE (612) 5605415 


Popular Science Indexes 


П Г 
— 1. вох 2027, Latham, NY. 12111 П 
Û Enclosed is a total or s. {check or money orden Pease sena. 1 
4! [186 O85 C784 стаз 782 79 l 
l 78 077 076 078 C174 1 
M | (81,75 each) А! 15 indexes (1972-1986) tor $15 LiFe indexes $5. | „э "s \ 
rsen 1 | + 
П $ 
E | Address. 1| | ® = Only 30 
lo | 
EE сы = | 7 Inch Butane Powered | 
[o ull А, 
L 'ı | Cordless Soldering Iron 
YOU SAW IT IN Makes Soldering Easy! 
. * Safe to use, no open flame 
POPULAR SCIENCE * Averages 60 minutes on one refill from 
я —BUT WHEN? тту butane cartridge 
E | * Comes with 2.4mm tip 
Nothing is more frustrating than Our pocket size soldering iron puts high powered 
ps trying to find that article on stealth soldering where you need it. Perfect for electronics, 
h - appliance repairs, hobbies like stained glass, model 
" aircraft or the new HQ VCRs, or lo | | ralroading,. and more. Has adjustable heat output — 
р cating any other informative article equivalent of 10 to 60 watts. The catalytic tip glows 
or item that appeared in POPULAR | | orange red and heats in seconds, ready for use. 
Science in 1986. That's why you'll | | Housed in space-age, heat resistant plastic case. 
indy 1986 POPULAR Science | 1.2mm, 3.2mm, 4.8mm 
4 ae пап b help you make use of | }Е==> pacaman с: ا‎ 
your older magazines, or to find a = E S pn 
EN PS reference quickly at the library, | zi 
complete your set of indexes, still Ж | 
= available from 1972 to date. Fill out ыі 
y the order form above or a larger sheet Cap contains its own Temperature 
р and send with check or money order. handy built-in igniter adjustment control 
P Test Electrical Equipment 
" With Our Pocket-Size Digital 
| Multimeter 
| * Full autoranging 
* Easy-to-read LCD display 
* Measures to 500V AC/DC 
* Measures to 20 megohms 
* 0.7% basic accuracy 
* Audible continuity 


and diode tester 


Only 335 


Carry this simple-to-operate multimeter in your shirt 
pocket for on-the-spot troubleshooting and wiring 
checks. A continuous audible tone indicates continuity, 
eliminating the need of 

watching the display. 

Quality construction with 

high tech features. Self 

contained in а protective 

Vinyl case, complete with 

| probes attached. Folds to " | 

42x32" and weighs а : 


FREE SPORTS 
F VIDEO RENTALS! 


» | And wholesale prices on 23,000+ sports 
» | products, including guns, ammo, fishin 
gear, hunting and camping supplies ап 
more! FREE info. Sports America, Inc ШӨН. 
159 , P.O. Box 1415, Highland Park IL 60035 


| meresoz 0 М | 
Battery Tester "7" 
PECIAL 
1 gm n 


When purchased 

with $30 or more 

items from this ad. 
Test all sizes of batteries: AA, AAA, C, D, 9V, N even 
1.5V button cells. Checks voltage "under load" so you'll 
know the reserve capacity of your batteries. 


FOR FAST SERVICE CALL TOLL FREE 


€=)1-(800) 221-5749 


=E Quality 


> Products For In CT: (203) 877-4417 Monday-Friday, 9 -5:30 | 
Woodworkers | Add shipping and handling charges: orders up to 
+ | Send today for your FREE copy of our incl. $4; over $200 postpaid. 


To order by mail: enclose check or M.O., VISA or 


new colorful catalog. It's fully illustrated 
MasterCard incl. account number and 


with the finest quality tools, supplies, 
books, components, hardwareand much more. 


р. date. 
Please give your daytime phone number. CT resi- 
dents, add 772% sales tax. 


YOUR SATISFACTION GUARANTEED | 


30 day money-back return—One year warranty | 


eaglestone 


Dept. PSM9, 84 Research Drive, Milford, CT 06460 


WGDDCRAFT SUPPLY CORP. 


Dept. P5127 
41 Atlantic Ave., Box 4000 
Woburn, MA 01888 


| 
| 
| 
| 

? $50 incl. $2; from $50-$100 incl. $3; from $100-$200 


NOW! Get in on the 


PROFITS in 
SMALL; 


REPAIR! 


Work part time, full time — 


right at home we help iness! 
you every step of the way. weiss 


No doubt about it... as a small engine pro, you can cash 
in on the huge demand for qualified men in one of Amer- 
ica's fastest growing industries. You'll be able to command 
top hourly rates of from $25.00 to $30.00 per hour — and 
that's just for labor. A simple tune-up earns as much as 
$49.95 for less than an hours work, and parts, engines 
and accessories will add even more to the profits. 


Plenty of business waiting for qualified men. 


65,000,000 Small Engines Are In Use Today! 
That's the official count from the Engine Service Assn 
and one-million new engines are being built each month 
With fully accredited Foley-Belsaw training, you can soon 
have the skills and knowledge to make top money ser- 
vicing these engines. People will seek you out and pay 
you well to service their lawnmowers, tillers. edgers 
power rakes. garden tractors. chain saws, minibikes 
snowmobiles. generators, go-carts. paint sprayers. 
snowblowers _ . the list is almost endless. 


Professional Tools and Equipment, PLUS 4 Н.Р. Engine 
ALL YOURS TO KEEP. . . All at No Extra Cost. 
NO EXPERIENCE NECESSARY! 

You dont need to be а ‘born mechanic’ or have any prior 
experience. You can master this profitable trade right at home 
in your sparetime. Lessons are fully illustrated. ,, so clear you 
cant go wrong, and with our famous "learn-by-doing method 
you get practical ‘hands-on’ experience. We also Show you 


how to p business, what to charge, where to get supplies 
wholesale...all the inside tricks of the trade you need to 
assure success right from the start. 

Send for FREE Facts — Do It TODAY! 
NO Obligation- NO Salesman Calls! 
You risk nothing by accepting this offer to see how 
asily vou can learn the skills you need to increase 
vour income ina high-profit business of your own. 
Just fill in and mail coupon below (or send postcard 
with name and address) to receive full information 
by return mail. m 


RUSH COUPON TODAY FREE 
ки Institute BOOKLET! 
cout ew. Send for your 
Dept. 51321 
Kansas City, Mo. 64120 аө 
== ш кш иш шш иш иш иш тш тш mmm 
a FOLEY-BELSAW INSTITUTE Г 
6301 Equitable Rd., Dept. 51321 
W Kansas City, Mo. 64120 1 
YES, please send me the FREE booklet that gives Ù 
M full details about starting my own business in Small В 
W Engine Repair. | understand there is No Obligation and gj 
р îa No Salesman wili call on те 1 
П NAME I 
1 I 
ADDRESS 
1 [| 
Есту 1 
1 


107 


Whats New ат - 
AMERICAN DESIGN COMPONENTS? 


е warehouse 60,000 items at 
American Design Components — 
expensive, often hard-to-find com- 
ponents for sale at a fraction of their 
original cost! 
You'll find every part you need — 


|, or visit our retail show- 
room and find exactly what you 
need from the thousands of items on 
display. 


Double sided/double density, full 
height drive. 48 T.P.I., 80 tracks. 
Mfr — Tandon TM100-2 


Fits standard 5% " spacing. Shock 


mtd. High speed, low power. 


OPEN MON. - Sat., 9-5 
THERE’S NO RISK. 


With our full 90-day warranty 
any purchase can be returned for 


any reason for full credit or refund. 


digital data drive, 2 game control 


supply, & one cassette, Capable of running. 


| CP/M, has built-in word processor. 
Кет 47410 Complete – $ 


Manager disk and owner's manual. 
Mfr — Coleco, model 7817 
Like Now — $1 


99.00 


99.00 


(Customer returns; tested — operational.) 


ет #8839 $ 


Them 46641 
Printer Power Supply — 


69.50 


$19.95 


кет #6642 $14.95 


ASCII Keyboard — 


kem #6643 $19.95 


Item 47013 


Adam Cassettes — 
(Consisting of Smart Basic, Buck 
blank cassette.) Item #7786 


$9.95 


Rogers & 


BAKER'S DOZEN — $19.95 


| Adam Daisy Print Wheel — 
item #13305 


Adam Ribbon Cartridge — 
Item #13306 


(Software included.) 
prm $ 


Auto-Dialer 
Address 


Disk Drive Power Supply 
item #14603 


$3.95 
$3.95 


29.95 


item #12365 $19.95 


$14.95 


(IBM PC/XT Compatible) 


Removed from working eq: 


hem #5345 $5.95 RFE 


WIAdj. Speed Control 
пет #53455 $8.95 


Polarity protected. Can be mounted 
for cooling or exhaust. 
Dim.: 34” sq. x 1%" deep 
Міт — Rotron - DAYNA 
нот #9218 $12.95 Now 


Mtr — Seagate/Tandon 

Item #13250 $159.00 New 

Controller Card for above 
кет #10150 $89.00. 


5%” FLOPPY 
DISKETTES 


Single side/single density; 16 hard 
sectors. Mfr - Xerox #11R61630 
tem #14537 

Pack of 10 $9.95 Now 


60Hz.; 
.3 amps. Low Е 
noise, high pressure/volume fan for 


Dim: 6%7H x 5.92°W x 2” deep 
Mfr — Rotron #МА283 


"em #7928 $79.00 
2tor $150.00 
96 TPI, DS/Quad Density 
Mfr — СОС #9409Т 
Item #1893 


Contains 10 full-length expan- 
sion slots (w/guides). With room 
for an internal 5%” hard disk 
drive. Has З half-height disk drive 
slots. Rear on/off switch, notched 
to hold in power supply (not 
incl.), and security switch w/key. 


iem #12266 $49.95 New 
GYROS... 


пет #1904 $79.00 

2 tor $150.00 

EXTERNAL DISK DRIVE 
CHASSIS 


1 hard drive & 1 floppy 

Input: 115/230У, 50/60 Hz. 
Originally for Burroughs computer, 
Dim.: 11"W x 8°H x 12" deep 


пет #14541 $59.50 


Military aircraft gyroscopes; provided positional information to auto 
pilots and navigation systems. Can be used for school research proj- 
ects, art deco items, paper weights, etc. Original cost in the thousands 
of dollars, previously sold by ADC for over $200.00 — Get them while 
they last! (Shown less case, but case included.) 


Rate 


Range: 12°/sec. Designed to 
operate on 115V/400 cycle. 
мн #JRT-XXX 

йет #6912 $14.95 


Integrating 


с tate: 1 rad/sec.; Torque 
gen.: 1%; Linearity Dev.: 5 


6 
Кет #6950 $1 


PUMPS— COMPRESSORS — BLOWERS— MOTORS —POTENTIOMETERS — COUNTERS 
TIMERS — RELAYS —VOLTAGE REGULATORS — POWER SUPPLIES 


HIGH-RESOLUTION 
TTL MONITORS 


12VDC. Mtd. in metal housing. 
Schematic supplied. 


12", Green Phosphor 
item #6811 $19.95 new 


COLECOVISION. . . 
Accessories. . . 


ColecoVision to Adam 
Expansion Kit 
Just plugs into your ColecoVision. 


"em #9918 $59.50 


Expansion Module #2 

Incl. Turbo cart. 

пет #13146 $39.95 New 
Roller Controller 

Incl. Slither cart. 

Hem #13147 $39.95 new 
Super Action 

Controller Set 

inci. Baseball сап, 


item #13148 $39.95 New 


Swing arm w/3-way metal C-clamp. 
Has 4” diopter magnifying lens, 
wiruler. Porcelain lamp socket, & 
on/off switch; uses up to a BOW 
bulb. Color: Beige. UL listed. 

iem 413136. $24.95 New 


NEON TRANSFORMER 
(Hi-Voltage) 


7300 VAC 
@5 Ma. 


May be used for powering neon 
fights, replacing ой burner ignition 
transformer, building Jacob 

der (spark gap). A high-volt. out- 
put: % quick connect terminal & 
‘case ground input fully enclosed 


REPLACEMENT 


reaches term, voltage of 7.2V. 
OA Dim.: 4%" Wx 5% ”Н x 5 "0 


elg #14619_ $29.95 now 
RECHARGEABLE 
LEAD ACID BATTERY 
12V Q 15Ah 


Sealed, compact 
designed for long 
ity. Perfect as portable pack for 


и Yuasa, type NP15-12 
кет #12277_ $24.95 new 


GELLCELL/LEAD ACID 
BATTERIES . 


RECHARGEABLE — Used for solar. 
energy storage, alarm system: 


1 SAL x 3%"H x 2"D 

Mfr — EPC 40031 

кет #13324 $5.95 
6V @ 2.6AH 
Dim.: 5%"L х 2%"H x 1%"D 
Mfr — EPC 40030 

пет #13326 $3.95 
12V @ 4.5AH 
Dim.: 6"Lx 3S"H x 2%"D 
Mfr — EPC 40027 

нет #13325 $7.95 
12V @ 2.6AH 
Dim.: S" Lx 3%"H x 2%e"D 
Mfr — EPC #0026 

пет #13323 $5.95 


p> 


“The First Source” — 


for electromechanical & electronic 


equipment and components — AMERICAN DESIGN COMPONENTS! 


(IBM* PC/XT/AT Compatible) 
Input: 110/220V, 0/60Hz. 1.1/.6 amps., 
80 W. Hook-up diagram included.) 

"dem #тавва $179.00 New 
5" COMPOSITE 


VIDEO MONITOR 


Power regulated, 12VDC. Mtd. in plastic 
cabinet, w/brightness control knob. 
Mfr — бреп 


тү, 
"W x B^H x BY." deep. 
2 


42-key mechanical keyboard 
(not membrane). Contains 2K RAM, Reverse 
video, ZBOA, 6.5MHz processor, ROM BK 


& pair of cassette cables. Will run all prere- 
corded tapes for Sinclair/Timex 1000-2X85. 
Mfr — Power 3000. (п orig. boxes.) 


кет #10336 $29.95 New 
ж 16K RAMPACK upgrade 
item #10337 
COMMODORE 
CARTRIDGES 


C-64 


Tanaina of 13 soph сала она: chaos: 


95 New 


Item #13573 


Sot of 12 — $49.95 New 
C16& +4 


Consists of 8 asstd. cartridges. Includes: 
Calc Plus, Script + , Jack Attack, Pirate Ad- 
ventures, Atomic Miss, Strange Odyssey, 
Financial Advisor, & Logo. 

Jem #13877, «ors — $29.95 Now 
COMPUTER/COPIER — 
SUPPLIES CART/STAND 


Metal cabinet w/wood finish formica top. 


С im. 205^ H x 307 Wax 18" deep 
Weight: 63 Ib. 
item #14538 $49.95 New 


AIR 
COMPRESSOR 


Produces up to 33 PSI. For air 
brush, paint spraying, tire & mat- 
tess inflation. 115VAC, 50/60 
Fz. Capacitor-run motor. 

Cimen.: 4%” dia. x 8% * long 
Nfr — Thomas Industries 


Hem #64 $29.95 RFE 


Mfr-Gast 0040.V119 (oiless) & 


55 RPM SATELLITE 
POSITIONING 
MOTOR 


meum 


ы 
* Illuminated cap and number 
lock indicators. 


* Low profile design. Mfr — Matsushita or equiv. 


Supplied w/s HP motor, 115/230У 
50/60Hz. Thermally protected. 

Inlet: 1% 
Mfr — SEI #12895-002 


"em #9983 $59.50 New 


GE 


kem #5327 $39.95 RFE 


пет #5149 $9.95 RFE 


STEPPING MOTORS 
for ROBOTICS. 


STATES & 
CAPITALS 


Consists of 13 assorted cas- 


. Angle DC oz/in Type Mir. &PartNo. Fig — Price 


1/4 HP, 14,000 RPM 
MOTOR wiSpeed Control 


Dim. dia. x 
Mfr — Northland #72110 
Item #7430 


MINI WATER/ 
CHEMICAL PUMP 


Plastic diaphragm 
pump, for use in all types of fluid 
systems: soda fountains, etc. 24 
VDC, or with built-in power sup: 
ply. Plugs into any 115 VAC out- 
let. Inlet dim.: 3/8". Has lighted 
on/off switch, & 6 ft. line cord. 
Mounted on sturdy plastic base. 
OA Dim.: 17°L x 84" H x 6'%4"D 
Mfr — Shurflo 41058-81856 
пет #12283 $24.95 new 


HEAVY UG 
PLATE 
SWIVELC CASTER SETS 


L x 6"dia. x 5%”H. 


or 2 for $100.00 


115VAC/60 Hz. CW rotation, 
. Ideal for 


Heavy cap., easy swivel, low ht., 
|espec. ЫКЫ > bus. machines & 
pianos. 125-140 load cap. ег 
3 $1 2.95 RFE 
(Speed inch 

рева control included.) UEM 


set of 4 $19.95 New 
3" Set 


roller bearing swivel mt. Plate ^ 


5431 1 5 


5275 18 1.8 
Call or Write with 
Your Requirements 


COMMODORE/AMIGA 
POWER SUPPLY 


COMPUTER GRADE 
POWER SUPPLY 


E 


DC Output: +5V @ 8 amps. ^ E 
+12V @ 1 amp. 
-5V Q 250 ma. 
110VAC/6O Hz., +20% 
127L x 3&7 H x 5%"D 
in alum. housing. Fan cooled. 
Electric 


Comes ready to plug in! 
ОС Output: -5V @.5 amp. 
+5У @ 3 атр. 
+12V Q 6 amp. 


x 3%"H. (Rubber ft. incl.) 
пет #9501 


Mir 
#130569SxD 
нет #14047 


YES! Please send me the following items: 


пет How 
No. Many? Description Price. 


17 РМ NA. Phillips. 1 

A82310-M2 

72 РМ Superior Electric 
20 MO61-FF-6201B 

7630 1.8 3.0 200 PM Superior Electric 

MO92-FT-402 


24 VDC POWER 
SUPPLY 


Other uses-runs CB & car radios. 


Input 115V/60Hz. Dim.: 9%"W 


New‏ $24.95 لا 
AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET, MOONACHIE, N.J. 07074‏ 


Total 


Mfr — Acme PS59134 


dese 
e”, Swivel radius: 3.18" 
- Bassick. ltem #8229. 
set of 4 $24.95 New 


— BATTERIES — 
FANS — BLOWERS 


$9.95 ea. 
21$14.95 
2 $19.95 е; 
2/$37.50 
2 $34.50 e: 
2/$59.50 


BATTERIES 
(Rechargeable) 


12V @ 450 ma 


A 125033 of equiv, 
кет #5443 $5.95 New 


“D” CELLS 


nected (easily ganged for carry- 
атф іп 12-14 hrs. OA 
Dim.: 1%” 4%". 
hem #12142 (pack of 2) $5.95 
iMajormfrs.) 5 packs/ $25.00 
MINIMUM 
Û My check or money order is enclosed. ORDER 
O Charge my credit card. $15. 
О Visa ÛJ Master Card. Û Amex PS-127 
Card No. 


4 x BA" x 7%". 
нет #62 $19.95 RFE 


Exp. Date 


Signature 
Telephone: Area Code 


Number 


Total 


Shipping & handling, we ship UPS unless 
оп ipecified. Add $3 plus 10% total 
Fay g REE Canadian: $3 plus Р.О. cost. Charge only. 


Sales Tax (N.J. residents only, 
please add 6% of total) 


ORDER TOTAL 


Name 


Address 


City 


State Zip 
All inquiries and free catalog requests call 201-939-2710. 


For all phone orders, call TOLL-FREE 800-524-0809. /n New Jersey, 201-939-2710. 


| | 
| Free | 
| | 
| | 
| | 
| 4 | 
| Kits 
Send for your FREE copy of our 36 color 
| fest in reproduction | 
|. Family Projects, Scaled Reproduction, Clocks | 
| and much more, all designed for beginners and | 
| | 
| | 
| l 
PAGING 
VIA SATELLITE! 


Catalog 
catalog featuring the finest in reproduction 
experienced kit builders ag asena suivan 

а! аў IG 

* NUMERIC 


of 
Quality 
kits. A unique selection of Steam, Model Ships, 
NATIONWIDE 

+ VOICE 


Save 30%-60% 
Buy Direct! 


Complete System Examples: 
LUXAR w/mover 
ло  STARCAST-500 w/mover 
e TRACKER VI-IRD w/movei 
Systems Include: 10' Orbitron dish, mount. 
receiver, mover, LNB and Feed. 


Chaparral, Uniden, Drake, Channel Master, etc. 
Plus upgrades for present owners: Receivers, 
movers, LNA's, LNB's. Feeds & Ku equipment 


ri} INSTALL OR UPDATE YOURSELF! 
For LOWEST PRICES 


WShkyrision, Inc.. 


Call or 
Write Today! 


TRACKERVIII-IRD w/mover . $1699 


Many more to choose from: 7’, 9', 10' & 12' dish’s} 


2066 College Way Fergus Falls, MN 56537 
ORDER TOLL FREE 800-334-6455 (Ext. S) 
In MINN. CALL 218-739-5231 


REMOVES VOCALS FROM RECORDS! 
Now You can sing with the world's best bands! 

The Thompson Vocal Eliminator can remove 

most or virtually all of a lead vocal from a standard 

Stereo record and leave most of the background 

untouched! Record with your voice or perform live 

with the backgrounds. Used in Professional Perfor- 

mance yet connects easily to a home component 

stereo system. Not an equalizer! We can prove it 

works over the phone. or call for a Free 

Brochure and Demo Record. 

LT Sound, Dept. PS-3, 7980 LT Parkway 

Lithonia, GA 30058 (404) 482-4724 

24 HOUR PHONE DEMO LINE: (404)482-2485 


as 


woi 
do 


Train 


“Be a LOCKSMITH! 


If you enjoy fixing things, you're a “natural” 
to make hundreds of EXTRA DOLLARS a 
year in the fascinating business of Lock- 
smithing. Rising crime has increased de- 
mand for service a thousandfold. Yet there's 
only one Locksmith for every 17,000 people! 


COLLECT CASH PROFITS ALMOST AT ONCE! 
Youre "in business” ready to make $10 to $26.00 
an hour a few days after you begin Foley- 


Belsaw's shortcut training. Easy illustrated les- 
sons complete with ALL practice equipment 


ALL TOOLS YOURS TO KEEP 

KEY MACHINE YOURS TO KEEP 
EXPERT PERSONAL ASSISTANCE 
© BUSINESS-BUILDING HELP 


THIS DO-ALL PRO 


KEY MACHINE YOURS 
7 т Т 
) р TO KEEP 


Сап add $50 


"War injuries left me 
badly handicapped, but 
now т а 


your training. 


Glen Johnson, Larned, Kan. 


PREE 


financial success 

mith, thanks to 
а Losing. Besides, the 
If 1 can 


rk is fascinating, 
it anybody can 


Make Up to $26.00 an Hour — even while learning! 


enable you to get your share of this always- 
profitable business. Hundreds we've trained 
are doing it. So can YOU. 


MAIL COUPON to discover how Locksmith- 
ing can keep the extra money coming in dur- 
ing spare time —or in your own full-time 
business. Ideal for retirement good jobs, too. 
FOLEY-BELSAW INSTITUTE 
6301 Equitable Ré. Dept. 11309 
Kansas City, Mo. 64120 

N. Hunt, Wilmington, Del.—'"! make $50 a 
week extra 

R. Davis, St. Louis, Mo.—' cleared $110 last 
Saturday." 

Ed Boyle, Pittsburgh, Pa.—"My business going 
at top speed. I'm moving to bigger quarters." 


) 


MAIL THIS 


Name. 
Address. 


Got a Minit? 
Make 


In just a "minit" you can enter 
the fast and easy, fun and 
profitable world of button- 
making with Badge-A-Minit. 

These 2v4" plastic coated 
buttons are fun to make, 
fun to wear and easy to 
sell at flea markets, 
fairs, conventions or 
sporting events. Supply buttons for community events, 
businesses or churches, 

For $26.95 you get a hand held press, a set of 5 
assembly rings and enough designs and metal parts 
to make 10 buttons. To order additional button parts 
see the catalog included with every order. 

Order today or send for a FREE catalog. Call 
1-800-223-4103 (In IL 815-224-2090) 


Вох 800, LaSalle, IL 61301, Phone 1-800-223-4103 (п 
IL 815-224-2090) 
Send me the Badge-A-Minit Starter Kit for only $26.95 plus 
$175 shipping (IL residents add $1.68 tax) 
VISA MasterCard, 
Card No. 


Exp. Date. 


ing now, but please send те a FREE catalog. 


225 YD. RANGE! 4 
m J 
THeoncnat ED 0 


TRUMARK SLINGSHOTS: P.O. BOX 1517 R, BOULDER, CO. 80306 USA 
110 | POPULAR SCIENCE 


SMALL ENGINES 


= , Generators, Troy-Bilt tillers, 
Snowmobile parts, and more, 


FREE CATALOG 
DISCOUNT PRICES 


Off List Prices of Name Brand 


Parts, Tools and Equipment! 


Barrel Stove Kit 
100% cast iron kit converts any 30 
or55gal.drumintoan efficient wood 
burning heater. List $49.95 Item #15056 


Double Barrel 
Adaptor Kit 

Adapts above barrel stove kit into 
a double barrel heater, creating || ы 
greater heating efficiency. L. 

List $22.95 Item #15057 


22,600 BTU 


tankfull. 
Item # 17285 


List $169.95 
Mr.Heater 12,000 BTU 


Safety shut off valve. Adjustable 
finger tip control. Item #1726 


— $39.95 


Mr. Double Heater 
24,000 BTU, double burner lite one 
ortwo burners. High pressure regu- 
lating valve. Item #1727 


"не $89.95 


C mn $21.95 e 


Best Selling Heater in 
the U.S.! Corona 


Kerosene Heater 

Clean reliable heat! 99.996 effi- 
cient - heats up to 800 square feet! 
Up to 9% hours from a 1.6 gallon- 


tank not included 


FREE 132 Page Color 
Discount Catalog! 


Motion 
Detector! 


Outdoor Automatic 
Security Light 
Frightens prowlers! Infrared sensor 
activates light when movement 
within 40'x60' area is detected. 
Нет # 16272 Sale Price 


$48.95 


List $109.95 


Item # 16425 
Е s $399.95 
Sale Pri: TRONIC 
$119. 95 Ea Ac" Electric Start Model 


4000 Watt Continuous ведае. 
Rated Generators do your 


| Ideal for homeowners, farmers, con- 

7||| tractors and vacationers. 

| Tecumseh engine has cast iron 
sleeve for long life durability! 


Call Toll Free 
1-800-533-5545 
24 Hours a day, 
7 days a week! 


Drill Bits д” 

29-рс. High Speed 
Industrial quality! Sizes from 1/16" 
to 1/2" by 64ths with index storage 
box. List $65.00. 

Item #150291 


Sale.. 


FREE 132 page 
color catalog. 
Sale ends 

Dec. 31, 1987 


8-НР 


AHP 
JEPSON ———=% 3 
et ADELTA Г NORTHERN HYDRAULICS 1 
Dept. #69748 
SKIL Makita BES | | P.O. Box 1219 | 
l Burnsville, MN 55337-0219 
Northern ү м | 
||Hydraulics | 5" 
INC; Dept #69748 | State Zip l 


CHECK IT OUT! 


There are more opportunities, 
products and services offered in 
the "Classified Opportunity Mart,” 
immediately following this section. 
You may find just what you've 
been looking for. 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


The World's Largest Mfgr. of 
Quality Portable Bandsaw Mills. 


Now with Hydraulic Log Handling 


* One Man Remotely Loads, Turns, Clamps 


* Capacities up to 32" Dia È 
X33 Long { 
+ Salo- Precise- Efficient AF à 


*Morelumberperlog Й 


FIVE MODELS 
AVAILABLE 


BUY DIRECT—3 FA 


51800 


«that's tough on fat, 
builds strong hearts, 
and firms muscle. 


The Fitness Master 


aerobic conditioner 
Free color brochure...PLUS! 
BodyChallenge Report #1 
"Six Popular Exercises That May Be 
Dangerous to Your Health" 


1-800-328-8995 
30-Day Money Back Guarantee 


Itness Master. 
1260 Park Rd., Dept. PO, Chanhassen, MN 55317 


а TURBOCHARGE E 
DIESEL 


IN YOUR. 
ANS & MOTOR HOMES 


DEALER INQUIRIES WELCOME 
USE OUR COMPONENT PARTS & 
INSTALLATION INFORMATION TO 
TURBOCHARGE YOUR DIESEL. BASIC 
COMPONENT PACKAGES FROM 


$950.00 


(Some Connecting Parts Must Be Fabricated) 
CATALOG AVAILABLE, SEND $3.00 TO: 


TURBO CITY INC. 


1201 W. Katella 
P.O. Box 6010 • Orange, CA 92667 


(714) 639-4933 


опу pollution 
in California. 


Not legal for sale or u: 
mot 
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DOME HOME KITS 


Spacious...Efficient... 
Affordable... Monterey Domes 
Homes are designed for a 
lifetime of savings. 

Up to 50% more ene 
gy efficient than ev 
day homes, Patented 
building system 
comes precut 
and color coded. 


YU аре 

Send for 100 page color 
Catalog & Plans Book. $7.00. 

Fully Guaranteed! 


Portable 
Pressure 


ITEM 2-998 


$388.50 


Does Not Include Shpg. 

* For tough cleaning jobs. Wash cars, trucks, clean 

barns or equipment. 1/2 HP motor. 1000 PSI clean 

ing force. Adjustable nozzle. 25 ft. hose. Soap injec: 
n. Runs on 110 VAC. Shpg. 70 lbs. 


CALL 800-228-3407 
Burden's Surplus Center 
1015 West "O' + P.O. Вох 82208-PS * Lincoln, NE 685012209 
Ask For Free Catalog! 


BE A PROFESSIONAL 


LOCKSMITH 


Earn money in your, 
spare time or even 
run your own 
locksmith shop! 


Train at home with the origi- 
nal Locksmithing Institute. In 
as little as 6 months’ you can 
take care of the demand in 
your community for profes- 
sional locksmiths. 
Earn while learning, too! 
In a few weeks, you'll have 
the know-how to make mon- 
ey changing locks, making keys, simple installations. 
Learn by doing 
Locksmithing Institute's tested and proven method 
makes it easy for you to learn. Each lesson is fully 
illustrated and you work with professional tools and 
materials sent to you with the course... even an elec- 
tric key machine... equipment that you will be using 
in your own locksmith shop. 
Cash in on the growing need for locksmiths 
You'll find locksmithing work all around you. And, 
with your Diploma as a skilled Master Locksmith, 
you'll start cashing іп on your money making skills. 
Get the exciting profit facts by mail... no sales- 
man will ever call. Mail the coupon today. 
IF COUPON IS MISSING, WRITE. 
LOCKSMITHING INSTITUTE 
424 
Rina 


ITUTE PS 
| 1500 Cardinal Drive. Little Falls. NJ 07424 Dept 111-127 
l PLEASE RUSH FREE CAREER BROCHURE 
Û LOCKSMITHING 
| OTHER CAREER COURSES AVAILABLE 
Upholstery Û Insurance Adjusting Conservation 
| E Legal Investigation C Interior Design 2 Drafting 
| © Color TV Eleeranics Fundamental 
jerome 
1 
| 
1 
! 


Automotive 
Mechanics 


Small Engine Burglar and Fire 2 Bookkeeping & 
Mechanics Alatm Systems General Accounting 
Vditoning/ Refrigeration ‘Heating 


ر چچ ج SSS‏ 


GIANT CATALOG! 


Send $1.00 for a giant 
catalog of hundreds of 
incredible technical 
how-to books! Every- 
thing from perpetual 
motion and machine 
shop to motor rewind- 
ing, steam power, pros- 
pecting, moonshine, 
storage batteries, run- 
ning three-phase mo- 
tors and much more! 
You must see this cata- 
log! 

Or get a copy free 
when you order a book 
direct from this ad. Send 
check, MO, Visa or Mas- 
tercard. 

All books are guaran- 
teed. Money back if not 
satisfied. Highest qual- 
ity books! Fast service! 
Fair dealing! 


ORDER TODA: 


Name 


A Tesla Coil... 
Page through the private 
notebooks of a builder of 
lightning bolt genera- 
tors! Incredible dia- 


grams and secrets! Rare 
info! Paperback book. 
$6.95 


Cat. no. 4317 


Shortwave 
Radio... 


Build simple but power- 
ful shortwave radios 
from plans in this 1934 
handbook. Includes new 
chapter showing how to 
use transistors in place 
of tubes! Heavily 
illustrated 
paperback! 
Excellent! 
Cat. no. 4643 
$12.95 


wr D 
[4 


tal 
Lathe! 


A Power Plant... 
Get thousands of watts 
from a common auto al- 
ternator! Run tools, 
lights, AC-DC appli- 
ances, charge batteries, 
do light arc welding and 


more! Jam-packed 
booklet! 

Cat. no. 80 $3.00 

A Complete 

Foundry! 

Convert a 

five gallon 

pail into a 


F powerful furnace to 
melt aluminum, pot 


metal, & brass. Convert 
scrap into ingots and 
machine parts. 
selling paperback! 
$6.95 


Best 


Cat. no. 163 


Build a precision metal cutting lathe with hand 
tools! No precision equipment needed! Cuts steel to 
.001" inch. Large capacity! It's true! Complete de- 


tailed how-to! Paperback. 
$7.95 
pum mum ии ин ип ип ии ип ип ии ип ки шшш] 


I Lindsay Publications Inc 
W PO Box 12-EK, Bradley IL 60915-0012 


Send a catalog! I've enclosed $1.00 ($3.00 foreign airmail) 


Cat. no. 177 


the cost of the books plus shipping and handling. 


Write 


L| 
[| Send the books I've listed and a free catalog. I've enclosed 
L| 
L| 


State 


Zip 


Statement of Ownership. Management and Circulation (Re- 
quired by 39 U. 

TA Tile or Publication? POPULAR SCIENCE 

IB. Publication No. 01617370 
2. Date of Filing: 9/23/87 
Frequency of issue: Monthly 
3A- No of issues published annually: 12 
3B. Annual Subscription Price: $13.94 

4. Complete mailing address of known office of publication: 
Times Mirror Magazines, Inc., 380 Madison Avenue, New York, 
NY 10017. 

5. Complete mailing address of the headquarters of general 
business offices of the publisher: Times Mirror Magazines. Inc.. 
380 Madison Ave., New York, М.Ү. 10017. 

6. Full names and complete, mailing address of publisher, 
editor, and managing editor: Publisher, Grant A, Burnett, Times 
Mirror Magazines, Inc. 380 Madison Ave.. New York, М.Ү. 
10017: Editor in Chief. C.P. Gilmor п Ave., New 
York, М.Ү. 10017; Managing Editor, Herben Shuldiner 850 Mad 
ison Ave.. New York, М.Ү. 10017. 
Times Mirror Company. Times Mirror Square. 
Los Angeles. CA 90053 

8. Known bondholders, mortgages. and other security hold- 
ers owning or holding 1 percent or more of total amount of 
bonds, mortgages or other securities: None. 

9. R io non-profit organizations and does not apply 

10. Extent and nature of cir A. Total no. Беку fet 
Press Run): Average no. c issue during preceding 12 

2,175. д of single issue published 

id and/or requeste 
Jd carriers, street vendors 
c during pre- 
Actual no. copies of single issue 
published nearest to filing date, 185,039. 2. Mail subscription 
(Paid and/or requested); Average no; copies each issue during 
preceding 12 months, 1.623.564; Actual по, copies of single issue 
publi filing. date Өз. C fol paid and/or 
lation (Sum of UBI and 1082): Average no, cop: 
^ during preceding 12 months. 1,841,674; Actual 
по, copies of single issue published eS filing date, 
170. D. Free distribution by mail carrier or other means 
imples, complimentary. and other free copies: Average 

By bch lus uti precoding P коок дА Rete 
по. copies of single issue published nearest to filing date, 56.107. 

Тош! distribution (Sum of С and DI: Average no. copies 
ch issue during preceding 12 months, 102.143; Actual no 
he nearest to fling date. 1.893.367 
use. left ппасс 
pies each issue during 
ual no. copies of single issue 
rest to filing dale. 834. 2. Return from News 
¢ no. copies cach issue during preceding 12 
Actual no. copies of single issue published. 
312.927. G. Total (Sum of E, Fl and 2 
should equal net press run shown in Aj Average 
each issue during precedin 5.1 
copies of PS issue publishes 
1. 1 certify that the epe с 
rect and complete. (Signed) John D. Martin. Controller. 


nearest 
culation: 
and counter sales: Average no 
12 months, 218.11 


cedin, 


Be Your Own Boss and Make 


$18.00 
to 
$30.00 


AN HOUR! 


Your FREE Lifetime Security Fact Kit tells you how to 
make $18.00 to $30.00 an hour in your own Foley- 
Belsaw Full-Service Saw and Tool Sharpening Busi- 
ness. Your FREE Fact Kit explains how you can 


— be your own BOSS! 

— work full time or part time, right at home. 

— do work you enjoy and take pride in. 

— operate a CASH business where 90¢ of every 
dollar you take in is clear CASH profit. 


And it is so easy to learn. Foley-Belsaw gives 
you all the facts and instructions. No experience or 
Special training is necessary. Foley-Belsaw tells you 
everything you need to know to be successful. 


And there's plenty of business available in your area 
You will be able to sharpen all types of saws, garden 
and shop tools for home, farm and industry. 

You will be able to set your own hours and not have 
to worry about layoffs and strikes. And there are no 
franchise fees. Any age person can succeed. 


But you've got to get the FACTS before you can 
jet started. So write NOW for your FREE Lifetime 
ecurity Fact Kit. It's yours to keep with NO 


"m send NOW for your FREE 
Lifetime Security Fact Kit! 


FREE 


© 


reme 


SUMI | LES 
SECURITY ME 


Ет 120596 
1 Kansas Cin, i p) 
C YES, | want to know тоге! 


Please rush my FREE Lifetime Security Fact 
Kit 


1 
в Address 


Hm Tiate Tip 
Li 


ананг 


SWISS INTERNATIONAL 
GOLD & PRECIOUS METALS 
MERCHANTS* 


TURN YOUR SCRAP INTO CASH! 


WE BUY 


Unwanted 
estate 
or damaged 
jewelry 
Dental gold 
Platinum 
Palladium 


Silver, etc. 


TERMS OF PURCHASE 
Payment in U.S, funds. 
m Transactions strictly confidential. 
m Record of transaction will be enclosed 
with your check, noting: 
- Unopened parcel weight. 
- Weight of net contents. 
- Value of gold determined by New York 
Gold Market, upon receipt of assay. 
- Details of assay. 
= All metal received is melted down and 
considered scrap. 
= Allow 14 days for precious gems to be 
appraised by our gemologist. 
Purchaser becomes owner of goods shipped on 
receipt thereof at prices and terms outlined above. 
Print in block letters & include in your parcel 
your name and full mailing address. Send to: 
(In U.S.A.) (In Canada) 
51.С. & P.M.M.-PS S.G. & P.M.M.-PS 
421 Center Street 301 Sheppard Ave. W. 
Lewiston, New York Willowdale, Ontario 


14092 U.S.A, M2N 1N4 Canada 
"Registered Trade Name 51.6. P.M.M. LTD. 


OBLIGATION. 

BANKS 
TURBO POWER 
Flattens Out Those Hills 


The “No. 1 Asked For” Turbo System 


FORD6.9L / 7.31. ТИНВО SYSTEM 
GM6.2L TURBO ALSO AVAILABLE 


* ОРТО 50% GREATER TOWING POWER 
* SIGNIFICANT MILEAGE INCREASE 

* MOST COMPLETE SYSTEM AVAILABLE 
* INCREASED EFFICIENCY/ENGINE LIFE 
* EMISSIONS LEGAL IN ALL 50 STATES * 


*C.A.R.B. EXEC. ORD. #0-161-2, #0-161-3 


5987 GALE BANKS ENGINEERING 


ИЛТҮ 


Gale Banks Engineering 
546 Duggan Avenue, Dept. 651 
Azusa, Ca. 91702 (818) 969-9605 


Buy Direct at 
Factory Wholesale Prices 


Viet Nam Jungle Boot 


Top quality leather, rubber sole & heel vulcanized to 
canvas upper Steel reinforced sole — Nylon webbing on 
sides & top. Steel shank — Leather inner sole. Color ОО 
Green. Available in D width only 


Order No. Size 
07 7D 
08 8D 
09 9D 
010 10D 
011 110 
012 120 


529 95 List Price. 


$19.95 


Our Price 


Add $300 for shipping and handling. Add $2.00 for 
camouflage boots. Wholesale Catalog FREE with order 
featuring hundreds of quality, survival and sporting 
goods items. 


Call TOLL FREE 1-800-662-BEAR for COD Mas- 
terCard & Visa Send number & expiration date. In 
Georgia call 1-800-521-BEAR 


Bear Sports, Inc. 
Оері.Р5127• P.O. Box 22 
Thomasville, Georgia 31799 


DECEMBER 1987 | 113 


The "No Show Beavertail" an autoWagon for trans- 
porting cars, is 102 inches wide with tandem-axle fend- 
ers welded into the frame which allow 83 inches inside 
clearance. The floor, capable of dropping 4 inches in 
the rear four feet, gives a 17-inch platform height 
without reducing the ground-to-frame clearance. This 


is just one of 90 STANDARD MODELS plus CUSTOM 


trailers available for all types of applications 


includ- 


ing hobbies, labs, maintenance, construction, stor- 


age and conce: 


ions. Write or call for FREE literature 
and name of dealer nearest you. Wells Cargo, Inc. 
PO. Box 728-765 Elkhart, IN 46515 


Ph: 1-800-348-7553. 


BATTERY MASTER SWITCH 
p 


Patent Pending 


minal batterie 


Disconnects all electrical circuits with 
a simple turn of the knob. Attaches 
to battery in minutes. Heavy duty. 
Suitable for 12 or 24 volt batteries. 
Eliminates battery drain, prevents 
electrical fires, provides emergency 
cut-off. 

Remove knob to stop theft and un- 
authorized operation. 


$12.95 each postpaid 
BATHURST, INC. 


Box 27-PS, Tyrone, PA 16686 
814-684-2603 


Quantity discounts—12 units or more. 


world's largest old-auto market place. 
‘Over 650 pages each month listing 
‘thousands of old cars, body and engine parts, 


services, supplies & more. Your best chance 
хо buy, sell or swap. Only $1795 for 12 
Canada. 


114 | POPULAR SCIENCE 


DENNIS CARPENTER FORD REPRODUCTIONS 
РО. BOX 26398 CHARLOTTE, NC 28221-6398 


THE BEST YOU CAN BUY! 
FREE T-A CATALOG 
INC. 


Learn tricks of turning 
Cars Into Cash 
Send $9.95 to: 

FREELAND AUTO IND. 

Box 73896 

Puyallup, WA 98373 


Restoring 50's and 60's 


346-B E. Market St, Leesburg, Va 22075 


CLASSIC CAR SECTION 


Interested in buying a Classic Car but would like to know more about it? 
Then this page is just for you. Before you buy, take some how-to advice. Then 
contact the advertisers on this page for Classic Car products and services. 
They'll be glad to welcome you to the world of Classic Cars. 


SPRING • SUMMER • FALL 
The Flea Marketeers presents the 
finest collection of 


CLASSIC CARS & ACCESSORIES 
Ivania Fair- 


Also Special Interest & Muscle Cars. 
For event dates call our HOT LINE 717- 
243-7855 (9 a.m. to 5 p.m. weekdays) 


Pickup & Delivery 
Completion of Unfinished Kits 
V6 installations Our Specialty 


PROVA COUNTACH KITS 
Now Available 


TOLL FREE 1-800-526-1096 
ог (201) 334-9575 in New Jersey 
KANTER AUTO PRODUCTS 
76 Monroe Street - Boonton, NJ 07005 


$5000. PROFIT PER CAR. I DO! Not 
to mention the thrill of owning & 
driving the legendary 1952 MG. 
MONEY NEVER STOPS. Literature 
& proof $2.95. 
MAURICE BOWER, Rte. #3, Box 69 
Floyd, Va. 24091 


In America. 


+> 


BUYING A CLASSIC 


+e 
Like a good marriage, the purchase of a clas- 
Sic car is usually sparked by a great deal of 
romance, but there are also some very im- ~ 
portant practical considerations. - 
First among these is price. How much 
should you рау? To gain some perspective 
оп a particular vintage and type vehicle, the 
first place to look is a hobbyist publication 
such as Old Cars Weekly. There you will find 4 
not only a large classified section but also 
the prices and conditions of vehicles very re- 
cently sold at auction. Another price related ~4 
Consideration is the cost and availability of 
spare parts, and, finally running costs once, 
the restoration has been completed. E 
А second important consideration is space* 
to store and restore the vehicle. Will some- 4 
One object to you banishing the family sedan 
to the driveway for a long, unspecified length 
of time? Perhaps you can rent space. Will 
you have enough room for storing paris? Is 
the area clean enough to do paint work? 
Perhaps most difficult to assess are youre 
mechanical skills. When was the last time 
hand-ground valve seats or reassembled an 
engine without a repair manual? If the answer 
is not recently or not ever, you might pass up. 
an interesting restorable vehicle, avoiding 
bashed fingers and misthreaded bolts. Other- 
wise, you might end up hurting yourself, 
damaging the vehicle, and ultimately greatly 
reducing the return on your investment. 
Another option to consider when buying a 
particular type of vehicle is speaking with an 
owner of the type of vehicle you're interested + 
in. They can often be found hovering close 
1o their own vehicles at vintage and classic, 
саг shows. These people are usually trea € 
Sure troves of information on prices, spare 
hanical areas , 
ing a proba- 
n might 


а! a vehicle for 1 


О! course all of the usual do's and dont's 
of "used" vehicle purchasing apply. Never in- q 
spect a vehicle at twilight, or worse, in the 
dark. Tattered vehicles take on an almost 
magical cloak of solid respectability and youth. 4 
after the sun goes down. Think of them as 
the mechanical equivalents of Blanche Dubois 
in a Street Car Named Desire. Always insista 
on seeing the vehicle in bright sunlight, even . 
if it means rolling it out of the garage or barn 
where it's been hidden. Many savvy classic + 
саг buyers also insist on never seeing a car 
after a heavy rain fall. The probably dull paint 
takes on a false glisten. And besides, the 


round discourages getting down and 
doing the al-important under-body probing, | 
and examination. tM 


‘Are there pieces missing? Unless the car 
is of fairly recent vintage, you won't find that 
taillight lens at the local auto recycler. Miss- * 
ing parts will be tough to find and probably + 
expensive. 

final note of caution: Be extremely wary 
about special vehicles such as Shelby Mus- 
tangs early fuolinjection-equipped Corvettes, y 
and other limited-edition vehicles in perfect 
or near-perfect condition. The ground-up res- 
toration you will be paying top dollar for may, ~ 
not actually be the right vehicle despite the 
seemingly correct chassis stampings, VIN 
code tag, and engine-compartment decals. 
Special parts and all of the important identifi- 1, 
cation materials are legally available from 
vendors. And you could get stuck with a pe- « 
destrian model that has been heavily modi- 
fied to resemble a limited-edition (expensive) 
version of the car or truck. Some of these 4 
fakes are so good only an expert could tell 
the difference. 

Don't let all of these caveats take the ex* -+ 
citement and romance out of a special pur- 
chase. Remember almost all of them can be. 
slightly bent for the right car. Have fun, but 
use good sense, and keep your eyes and ears 
open. Make it a choice you can live with. i 


EO 
; Classified Opportunity Mart 


AUTOMOBILES 


POR Carburetor Triples MPG. Free 
Information. H&A, R2PS, Bowling Green, 
MO 63334. 


1S It True You Can Buy Jeeps for $44 
through the US. government? Get the facts 


today! Call 1-312-742-1142 Ext. 4606. 


NEW! Translation Watch. Free Details. 
The Weeks Company, PO. Box 3492, Sed- 
ona, AZ 86340. 


BOOMERANG GIFTS... Amazing Per. 
formance-Top Quality! Hand-Carved ABS 
Plastic. UNIQUE! $20.00 Delivered. Bonus 
"goodies" Included! BoomerangMan, 1806- 
2a N.3rd., Monroe, LA 71201-4222. 


RVers GUIDE TO SOLAR BATTERY 
CHARGING 176 pages, $12.95 THE NEW 
SOLAR ELECTRIC HOME: The Photovol- 
taics How-To-Handbook, 417 
$18.95. aatec publications, Box 7119, 
Arbor, MI 48107, (313) 995-1470. 


SPICE SACHETS of assorted fragrances 
in handsome decorative basket. $9.95. 


TELEPHONE & ACCESSORIES 


TELEPHONE TAP Monitor Room & Tele- 
phone Conversations, Range Unlimited. 
Listen, 603 Elgin, Muskogee, OK 74401, 
(918) 683-9589. 


GARDENING 


JERRY BAKER'S 53 Lawn; Garden & 
Plant Tips, Tricks & Tonics using everyday 


household products. $4.00. Tips, Box 60S, 
Milford, MI 48042 
PLANS & BLUEPRINTS 
BUILD ROCKING ize 
36", Plan #245 is $8.00. Size 35" x 58”, 
Plan 4400 is $10.50, postpaid. NY resi- 
dents add tax, Armor Products, Box 445- 


FC, East Northport, NY 11731 


DESK PLANS For Home Craftsman, 
Detailed Drafts. 5 00. DIY-DRAFTS, Box 
2744 di, 85244-2744. 


BIRDS AND ANIMALS 


FLYING Squirrels Make Wonderful Pets. 
Literature $1.00. Pets, Neches, TX 75779. 


FURNACE 


OUTSIDE Wood Heater. Factory Direct 
Н HEATER. Newman & 


BURGULAR, FIRE ALARM 


HOW TO CRIME PROOF YOUR HOME. 
SEND $3.50 to: ANDMOR LIMITED, 
РО. BOX 668, HERNDON, ма 22070. 


RETIREMENT 
ALABAMAS perfect retirement spot: 
Dothan area. Great lifestyle. Low home 


taxes. 90 minutes to Gulf. Brochures free. 
[5 ad Box 638-P, Dothan, Alabama 
36302. 


ASTROLOGY 


or SUPPRESSED TECHNOLOGY™! 
og $1.00. Sunrise, Box-11233PS, Ocala, 
Florida 32673. 


“PREVENT CAR THEFT!” Etch your car 
identification number permanently and 
perfectly on all windows. Police depart- 
ments, Insurance companies and dealer 
discounts available. Complete kit and 
instructions $18.50. Send identification 
number, Perfect Etch, 169-04 69th Ave., 
Flushing, NY 11265. 


AUTO SUPPLIES & EQUIPMENT 
Generator “Rebuilding 


ALTERNATOR 
Book. Price: HV Technology, 7505 Barken- 
tine St., Las Vegas, NV 89128. 


25 FOOT ARCTIC WINTER CORD 


Ж 
ied or NO fis 0090 Кт. PO Bn 6S! G 
ог call (218) 09-55 ый 


LUBE Mobile Business. Free 
A eer Box 200093, Arlington, TX 
76006-0093. 


TIE DOWN loads with this NEW attrac- 
tive rail, hook and stretch net system. 
Infinitely adjustable. FREE information. 
KSA Tools Corp. Box 3169, Santa Fe 
Springs, CA 90670 (213) 946-3019 


Glare Cutter 
Reduce night-driving glare with 


Glare Cutter (Patent Pending) 

Glare Cutter can reduce 
glare from oncoming саг 
headlights by up to 90% 
when properly positioned 
on the inside of your 
windshield. 

Glare cutter is for peo- 
ple who often drive at night 
and older people who have 
trouble focusing after look- 
ing into oncoming car's headlights. 

The perfect Christmas gift for every driver 

To order Glare Cutter, send $12.50 + $2.00 
shipping ($14.50 total) to Steele Plastics Dept. 
5-1 2625 Algonquin Ashland, KY 41101. To 
order by phone (Visa/MC) call (606) 329-1449. 

Dealer Inquiries welcome. 


BMW owner, do your own repairs and 
improvements. Send 
$4.50 for catalo 


Bx 
19605, Greensboro, NC 27419. 


STUCK IN SNOW OR MUD out in sec- 
onds with the new quick fit chains for cars, 


ASTRONAUTICS 


30 LEVITATION AMAZING 
DATABASE CATALOG. $1: Rexco, Box 
1258, Berkeley, CA 94701. 


BUILD YOUR OWN 
ROCKET MOTORS! 
* 40 POUNDS THRUST 
* FIFTY CENTS EACH 


* BUILD A DOZEN IN 
AN EVENING! 


ОР GRAVITY Important 
and present research. $2.00. Box 
Bristol, TN 37625. 


AVIATION 


1791b_ flying machine 
CLIMBS to 10,000 feet NO LICENSE 
required NO WINGS or Helicopt 
FOLDS to fit in trunk of car SAFEST, Easi- 
est, Cheapest meo fly for complete info + 


blades 


FREE Demo flight send $5.95 to: Freedom 
Fliers, PO. Box 135B, West-Pittston, PA 
18643. (Buy One Be A Dealer If Opes 


FOR HELICOPTERS, 
PLANES & GLIDERS 
© PLANS e KITS 
COMPLETED JETS 


BUILT BY HOME BUILDERS| 

FOR OVER 20 YEARS! 

[ЧЕТ POWER COLOR VIDEO (VHS) 49.95 
[130-LB. THRUST JET BLUEPRINT: 
[20-L8. THRUST JET BLUEPRINTS 

Send for FREE BROCHURES! 
$10.00 — Complete Information Package 
Plus 60-Page Technical Handbook 


EMG ENGINEERING 
P.O. BOX 1368-G 
HESPERIA. CA 92345 


BOOMERANGS ... HI-TECH RE- 
TURNS! ABS; POLYCARBONATE; PAX- 
OLIN; or Wood Constructed. World's Best! 
Boomerangs-Exciting, Collectible. Annual 
Catalog FREE! BoomerangMan, 1806-2 М. 
3rd, Monroe, LÀ 71201-4222. 


WEATHER INSTRUMENTS 
NEW, COMPLETE DIGITAL 


FEBRUARY ISSUE CLOSES November 23. (on sale 
January 12) FOR RATE INFORMATION CONTACT: 


TA sel of 
akers thal condition, dogs incredi 

fast. Small, Used from the palm of the hand. Near 
hypnotic control, even at @ distance, No leash 


needed. Novices become experts. This new 


"t fight it, Tunes. 
to please you unequaled 
d system (the Dr. 


ASTER SYSTEI 
4127 Wilshire, Box 250, Agoura Hills, CA 91301 


‘A Division ol Environmental Research Labs Copyright ¢ 1906 


ALL TERRAIN VEHICLES. 


BUY ONE AND WE'LL MAKE 
YOU AN EXCLUSIVE DEALER* 


6 wheel drive AIV 


*if the territory still is open. 

Call Toll-Free 1-800-255-2511 
NY and Alaska 716-855-2226 Collect 
Canada Toll-Free 1-800-338-0012 
Recreatives Industries, Inc. 

60 Depot Street, Buffalo, NY 14206 


HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower 
engine powered. Carries one man plus, 
Flies over land/snow/water. Complete 
plans and booklet. $10.95, Aero-Projects, 

x 5118PS, Clinton, NJ 08809. 


Plans, Parts. Cataloj 
Universal, Box 281, Cordova, Il 


KITES 


rKITES x; 


[| FREE COLOR pod 
Choose from over 100 kites. 
Many unusual & innovative designs. 
Call or write for your catalog today! 
Into The Wind e (303) 449-5356 
1408-P Pearl St., Boulder, CO 80302 


| oves. seno me A FREE cArALoG. | 


trucks, RV's, Free Information. A-Tech, | WEATHER INSTRUMENTATION | J ne [| 
6265D Lt. Applegate, Jacksonville, OR | _ ——____ 
91530. PH (503) 869-8061. —— | rat || 

RADAR SCATTERER: Passive Dash: | — ———— — b rmm l 
mountable device foils police radar. Popu- ay. 
lar СС truckers. кй 8500 for b STEADY SYSTEMS, INC. [| 

nanan P.O. Box 143, Medina, WA 98039-0143 State. Zip 
EEECTRONICS, 
IRONS, PO Box SP raat (206) 451-7988 p — 


DECEMBER 1987 | 115 


ALTERNATE ENERGY 


200 EXOTIC ENERGY INVENTIONS, 
RARE TECHNICAL DATA. ASTOUNDING 
40-PAGE CATALOG, $2. REXSEARCH, 
BOX 1258, BERKELEY, CA 94704. 


USSR uses Tesla's theories 
in modern warfare and 
weather control. 


READ ABOUTITIN:| 


“Soviet Scalar 
Electromagnetic 
Weapons” 


Send $1.00 or catalog 
TESLA BOOK CO. 
P.O. Box 1649 
Greenville, TX 75401 


SUPPRESSED INVENTIONS. Details 
Mike's, Box 122, San Marcos, CA 92069. 


STORAGE BATTERIES 
Build your own for solar, wind, etc. Send 
$2.00 апа stamped envelope: BATTERIES, 
37880 Moravian, Mt. Clemens, MI 48043. 


FREE HYDROGEN FUEL and Oxygen 
Generator uses Water and Solar Cells. 
Plans and Kit $12.00. Prairie Power, Box 
8291, Edmonton, Alberta, T6H OLO, 
Canada. 


INTERNATIONAL TESLA SOCIETY 
SYMPOSIUM, For Details Contact: High 
Energy, Box 5636, Security, CO 80931. 


SOLAR MODULES 12Vdc from free 
sunlight. 5-70W, Peterson Solar, Box 4628, 
Westboro, MA 01581 


SURPLUS SOLAR CELLS, Panels, 
Magnets. Huge selection. Catalog $1.00. 
Applied Photovoltaics, Box 2773, Staun- 
ton, VA 24401. 


DO IT YOURSELF 


VOICE Disguisers! FM Bugs! SWL 
Active Antenna, Receivers! More! Send 
stamped envelope: XANDI Electronic, Box 
25647, Tempe, AZ 85282. 


HYDROGEN AUTO FUEL FROM 
WATER. Amazing Free Report. Merit 12A, 
Box 5363, Louisville, KY 40205. 


4321 CATALOGS listed. Sources For 
Anything! $5.00 Catalogs. Box 92452X, 
Atlanta, GA 30314 


LOGI 80 pages. Order from one expert 
source, America's largest energy saving 
mail order house! $1.00 postpaid. Solar 
Components, Dept. PS, 88 Pine, Manches- 
ter, NH 031 


INFO, PLANS: AMAZING 40-PAGE CAT- 
ALOG! $2: INFOLIOS, BOX 1258, 
BERKELEY, CA 94701. 


PVC PIPE FURNITUREPlans, Kits and 
Supplies, Free Brochure. Casual, Box 208- 
P, Tewksbury, MA 01876. 


THE AMAZING RIELLO 
lene high-tech oil burner. Easy to 
install in most oil furnaces-Owners report. 
20-50% fuel aps Order yours now and 
start saving! Send $1.00 for Information 
CLIMATE CONTROL, 1618 Hawthorne, 
Victoria, B.C. Canada V8N 2M4. (604) 
386-4142. 24 hr. 


REPAIR YOUR OWN TV... Its Easy. 
Write Research, Rt.3, Box 601BE, Colville, 


TELEPHONE LISTENING DEVICE 


Record telephone conversations in your ace or 


home Connects beween any casses or pe 
recorder and your 1верпопе ine. Starts aut 
matcaly when hone is answered Records both 
sides of conversanon Spi recorder when 
phone i hung up 


Many meson powert man other tansmites 
Transmis up lo Ve пме fo any FM race “Easy 10 
Assemble Kt - upto ЗУ banery (not md) 

For catalog ol Transmitters. Voce Scrambles and 
cer specaty tens, encose $2 00 o USI Сор 


Call 308-725-1000 or send $19.95 + 31.00 


MICRO FM TRANSMITTERS, bugging 
equipment, remote control devices. Cata- 
log $2.00 (refundable). Epsilon Co., Box 
291513, Los Angeles, CA 90027. 


PLASMA LAMP— Build from 5 gallon 
water _ bottle—Spectacular— Complete 
plans. $695. Lampe, 724 Ashland, Santa 

fonica, CA 90405. 


ELECTROPLATING. Complete text- 
book. Electroplate metallics - nonmetal- 
lies. $11.95. Details free. Tropic, Box 95E, 
Palm Bay, FL 32906-0095. 


LARGEST SELECTION of how to books. 
CATALOG! Hillversums, 12311 
N.E. Glisan, Dept. 207PS3, Portland, Ore- 
gon, 97230. 


BENCH-PRESS LEG LIFT Easily built, 
inexpensive, no special tools needed. Plans 
$2.00. U-Built Products, R1, Box 217c, 


French Lick, IN 47432. 


PICKS UP A WHISPER 50 FEET AWAY 
The model WAT-50 miniature FM transmitter. 
uses a 4-stage circuit NOT to be confused with. 
a simple wireless microphone. Simply snap the 
unit on top of a 9V battery and you can hear 
every sound in an entire house up to 1 mile 
away! Use with any FM radio. Tunes to any 
frequency from 70mhz— 130mhz. Easy to as- 
semble kit includes all parts and instructions. 
Only $29.99 tax incl. 

Сай ог send MO, VISA, MC for immediate de- 
livery. Include $1.50 S&H. FREE SHIPPING 
оп orders of 2 ог more. All orders shipped by 
U.S. Mail. COD add $4.00. Personal checks 
allow 21 days. 

DECO INDUSTRIES 
ВОХ 607 
BEDFORD HILLS, NY 10507 

914-232-3878 


BUILD A CLASSIC CART ORDER TODAY 
USE THOSE OLD WHEELS Great Gift-give a set 
Detailed plans-Three Versions 
Materials List. 

Easily Built-All Wood 
Dumping Tailgate 
32° x48" Bed ө 20" Wheels 
Kids e Gardeners e Campers. 


Hunters e Many Uses 4 
All will like it! SEND TO: Unique Dr 
PLANS $10.00 РО. Box 160923 


Teas Residents 200 8% Sales Tox — Austin, Texas 78716 


DEBUGGING EQUIPMENT THAT IS 
RELIABLE AND EASY TO USE. 
Our products include RF. (bug) sweeping unite C 


for telephone/cellular phone, with over 13,000 
selectable codes С laser microwave defeat systems 
which thwart the use of buried wall mics as well a 
laser beam reflections off windows C For your catalog 
f these and other counter-surveillance devices send 
$200 to: RESEARCH ELECTRONICS, INC. 
1870 Brown Ave., Cookeville, TN 38501 
Phone 615/528-5756 
REI is recognized around the world as one of the 


ELECTRICAL SUPPLIES & EQUIP 


SCIENTIFIC & ELECTRON 
OD 


PLANS suit Yourse~A Parts Available In жа 


+ LC Burning Cutting СО, Laser 20.00 
* RUBA- Portable Laser Ray Pistol 20.00 
+ TCC1—3 Separate Tesla Col Plans to 1.5 МЕУ... 20.00 
* 10G1—lon Ray Gun. 10.00 
* GRAI—Gravity Generator 10.00 
* EML1—Electro Magnet Сой Gun/Launcher 6.00 
KITS 
* METIK—FM Voice Transmitter 3 mi Ran 95 
* WPMSK Telephone Transmitter 3 mi 35 
+ BTC3K—250,00 Volt 10-14” Spark Testa 1950 
e LHC2K— Simulated Multicolo Laser EEJ 
* BLSIK— 100.000 Watt Blaster Defense Device... 69.50 
* ITMIK— 100,000 Volt 20' Affective 

Range Intimidator. GEJ 
* PSPAK—Time Variant Shock Wave Pistol 5950 
* PTGTK- Spectacular Plasma Tornado Generator 149.50 
* MVPIK See In Dark Kit 16930 
ASSEMBLED 
* PG7OH— Multicolored Variable Mode. 

Plasma Globe "7 40500. 
"+ BTC10—50,000 Voll Word s Smallest 

Tesla Col 44.50 
* LGU40—1MW Неће Visible Red Laser Gun... 299.50 
* TAT20 Auto Telephone Recording Device. 24.50 
* GPV10—See In Total Darkness IR Viewer 295) 
+ LISTI0- Snooper Phone Infinity Transmitter .... 16950 
+ IPGI0- Invisible Pain Feld Generator— 

Mult Mode 74.50 


* Catalog Containing descriptions of above plus 
hundreds more available for $1.00 or included free 
with all above orders, 

Please include $3,00PH on all kits and products plans 
are postage paid. Send check, MO, VISA, MC in US 


INFORMATION UNLIMITED 
P.0. BOX 716 DEPT. P8, AMHERST, NH 03031 


MICRO BUGS 


Highly advanced bugging equipment. Ultra 
telephone. 
$ 


small transmitters, concrete mi 

pen bugs and much more. S 
MICROCOM for catalog 
(REFUNDABLE). Unbeatable 
prices 


3 MICROCOM TECHNOLOGY 
25» P.O. Box 3 Cleveland. OH 4 


SURVEILLANCE — COUNTERSUR- 
VEILLANCE! Transmitters 500% Savings! 
Huge Catalog $5.00. (REFUNDABLE) 
Protector, РО. Box 520294, SLC. UT 

152. 


MAKE YOUR OWN WORKING CAM- 
ERA. Unique Hobby Book Includes Com- 
plete Kit. Only $16.95. Stat, 4685 Albany 


Circle, Suite 145-5, San Jose, CA 95129.- 


‘The Levtator wil amaze everybody as it dees the most 
basic law of nature, The Levitators beautill chrome 
frish & Decrofve size (12 tal) wil 

decor. 57995 add $4.57 

|The RX-5000 mini cross bow's 

бесаз! gun body is made to handle 

бө roughest handing. Irs suspension 

[stes bow( 35b pul) гора aluminum 

|toped arrows powertuly & accuratey. 

to thier mark. Not a Ку! a super high predision Bow | 
[ir hunting, bow ishing, & target practice. $59.95 ind. 13 
Iboits. Extra bolts 1251090 

Private Eye Motion Alarm 

Simply plug he receiver and 

| detector into any 110v oufet 

and the Private Eye goes to 

work to protecting you. No wires To mess wit, information| 
Itaves Ма the electical system. $49.95. 

|All products are ready (o use and guaranteed. Order 
| or receive a free catalog call 1-800-624-1150 

| For information call or write (402) 554-0383 


| United Imports & U.S. Mfg, 
16846 Pacific St. Omaha NE 68106 


“SHARPENERS REPORT” Monthly 
Newsletter, Sharpening Guidebook, Angle 
Wall Chari, Free details Skog Company 
pee E РО. 22559, Minneapolis, 
55422. 


BOLTS, SCREWS, TOOLS. WHOLE- 
SALE, DIRECT. Guaranteed. Catalog 
$1.00 (refundable). Camelot, Dept. 33, Box 
65, Bristol, Wisconsin 53104. 


SUPER plastic hose clamps. Tougher 
than steel, half the price. Free sample. 
R.G., PO. Box 3204, Ridgewood, NY 11386. 


NEW EASY-TO-CLEAN 
MIXING MACHINE 


5 
ies 
1185 Baskins Rd, Largo, FL 34648) 


(813) 584-810: 
borat 


нет 
eat 


NOTHING LIKE IT New Electronic tool 
for setting Planer and other machinery 
blades easy to use. Hands free highly accu- 
rate $79.95 and $3.00 shipping. Accuracy 
Inc., Dept. B, РО. Box 58391, Louisville 
KY 40258. 


LOW cost COMPUTER CONTROL for 
lathe/mill. Brochure $1. Kile Watson, 
Route 2, Baird, TX 79504. 


TOOL LIST, updated monthly. Metal 
Lathe $300 Craftsman 10° Rac 
$75 1005 more FREE info. or RUSH 
$2.25 for current list: Brian, 204 Conan- 
icus, Jamestown, К.І. 02835. 


BOATS, INBOARD/OUTBOARD 
MOTORS 


BOAT Plans — Patterns — Kits — Hun- 
dreds of designs — Sailboats — Power- 
boats — Sportsfishers — Rowboats — 
Duckboats — Bassboats — Canoes 
Hydroplanes — Simple construction — 
Proven results — mendous savings! 
Gigantic 160-page catalog $3.00 ($4.00 
Airmail) — Includes Free “Boatbuilding 
Supplies” catalog. GLEN-L. 9152 Rose- 
crans, Box 1804SP, Bellflower, CA 9070! 


BOATS KITS—SAIL —16'- all trail- 
erable molded fiberglass hulls and decks 
come factory assembled—you install 
factory supplied interior. Save half factory 
built cost. No experience required. FREE 
40 page catalog. LUGER, Dept. AC-127, 
РО. Box 1398, St. Joseph, MO 64502. 

(800) Boat Kit; MO: (816) 233-516. 


BOAT KITS - PLANS - PATTERNS - 250 
Designs - 8'/70'- Plywood - Fiberglass - 
Steel - POWERBOATS - Cruisers - House- 
boats - Hydroplanes - Runabouts - Duck- 
boats - Canoes - Kayaks - Dories - Prams - 
SAILBOATS - Daysailers - Trailersailers - 
Multihulls - SUPPLIES - Epoxies - Poly- 
esters - Cloth - Foam - CATALOG $3.00 
(Airmail $5.00) - (Book Amateur Boat- 
building $6.00) CLARKCRAFT 16-5 Aqua- 
lane, Tonawanda, NY 14150 


TOOLS & MACHINERY 


4" METAL Cutting Lathe $104.50. Taig, 
15048 Proctor, Industry, CA 91746. 


SMALL FOUNDRY Furnace. Supplies. 
Free Literature. Pyramid Products, Dept. 
M, 3736 South 7th Avenue, Phoenix, AZ 
85041 


LATHES — MILLING MACHINES 
MACHINE SHOP SUPPLIES — TOOLS 


Toll Free Number For Orders 


ris. Electra Marine, 
610 Merrick Road, Lynbrook, New York 


11563. 
TRAILERS & CAMPERS 


BUILD Your Own— Travel Trailer— 
Fifth Wheeler—Motorhome—Camper— 
Pickup Cover—Plans—Patterns—Kits— 
Catalog $1—GLEN-L R-V's, 9152PS Rose- 
crans, Box 1804, Bellflower, CA 90706. 


PRINTING SERVICES. 


PLASTICS 


CASTOLITE Liquid Resins and Molding 
Supplies to cast, embed, coat, eue 
repair and reproduce; in industry, labora- 
tories, craft work. Catalog $2.00. CASTOL- 
ITE, Dept. 87Q/PS, Box 391, Woodstock, IL 


PERSONAL 


GUARANTEED PROTECTION! $4.00 
donation. Adonai, Box 426, Coudersport, 
PA 16915. 
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HOME CRAFTSMAN 


SUMP Pumps—Battery Operated— 
Catalog $1.00 Refundable. Residential 
Safety, 600 Cross, Lakewood, NJ 08701. 


WOODCRAFT PATTERNS, Windmills, 
Wells, Bird Houses, Whirligigs, Jigsawing- 
Catalog $100. 11840 North US. 27, De 
Witt, MI 48820. 


MAKE WOODEN TOYS, whirligigs, 
classic autos, swing sets, doll houses, 
crafts, furniture with our plans, parts, kits, 
supplies, Color catalog subscription $1 

) 484-4363. Cherry Tree Toys, Bel- 
mont, ОН 43718-036 


PLANS, patterns and ideas for wood- 
workers. ‘Birdhouses, dollhouses, toys, 
weathervanes, furniture, entertainment 
centers, computer desks, complete kits and 
more. Catalog $.50. Craftplan Co., Dept. 
1115, Rogers, MN 55374. 


FOR THE HOME 


RADON GAS What to do about it. $3.50. 
PDC, Box 1481, Falls Church, VA 22041 


NURSERY STOCK 
FREE 72 page Full Color Seed and Nur- 
sery Catalog. Jung, Dept. 133, Randolph, 
WI 53957. 


OF INTEREST TO ALL 


MESSIAH PROMISED LIFE TO THE 
OVERCOMER. Send tor your free copy 


Worth, TX 76105 


ADD 5 IMPORTANT FEATURES to your 
home TELEPHONE. SASE. 805-583-4272. 
B&M Engineering, Box 823, Simi Valley, 
СА 93062 


COLORADO Acrette. No down $59.00 
Month, Phone 1-800-521-4996. Land, PO. 
Box PS315, Blanca, Colorado 81103. 


‘SURPLUS Federal Property. Learn bid- 
ding procedure, land availability, all 
directly from government. Buy at surplus 
prices, sell for huge profits! Complete plan 
nly $2.00. Nothing more to buy. David 
Martin, PO. Box 8690, Baltimore, Md 
21240. 


MONTANA LAND 


20 Acres (or more) starting at $9750. with 
$975. down $128.47 month. Near Beautiful 
Yellowstone Park and National Forests. In the 
heart of trophy elk, deer, moose, antelope and 
turkey hunting. Blue ribbon trout streams. 
Guaranteed Access. INSURED TITLE AND 
WARRANTY DEED. Your Inspection Wel- 
comed. Free Color Brochure. 

Call Today Toll FREE: 1-800-252-5263 
Yellowstone Basin Properties. 
1119 № 7th Ave. 

Dept. PS, PO. Box 3027 
Bozeman, MT 59772-3027 
(406) 587-5469 


FREEDOM COUNTRY 
20 BIG acres in WESTERN MONTANA, stating at $9850 
5500 down, $37/month , Trout fishing, backpacking, 
‘camping Ut, deer, moose, bear. ADJACENT to Natonal 
Forests, near established towns. Yellowstone and Glacier 
National Parks nearby. GUARANTEED ACCESS, INSURED 
TITLE, WARRANTY DEED. FREE color brochure, photos, 
maps: FULL MONEY-BACK GUARANTEE. 
CALL TOLL FREE 1-800-592-5990. 
TREASURE STATE RANCHES 
210 Milwaukee Street, Dept. PS 
Deer Lodge, Montana 59722 - (406) 846-1000. 


BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! Overruns! 
Freebies! Information (stamp): DDN, Box 
20152-G, Ferndale, Michigan 48220. 


НОРЕ For Adults raised by alcoholics. 
Sample newsletter $1.00. АСАР, Box 3 
Boise, ID 83703. 


DO MAGIC with 692811504730! Magi- 
cians number secrets revealed! Free 
Details: Champollion, Box 808RM, Union 
City, NJ 07087. 


NEED A NEW CAR? 
HOW would you like to drive a 1988 BMW, 
Mercedes, Jaguars for $25.00 per month? 
No Down Payment! No Credit Checks! 
Tian Information (312) 519-4530, 24 
rs 


LEARN NEON. Complete course, SELF- 
TAUGHT. $35. Postpaid. Infopak $1.00. 
Peter Horsley Publications, 115 River- 


birch Cres. SE. Calgary, Canad: 
REAL ESTATE 


CALIFORNIA. Acreage. Lots. $40 down. 
40 monthly. 4602 Ethel, Sherman Oaks, 
CA 91423. 


CANADIAN COUNTRY PROPERTIES. 
Acreages for recreation, development, 
farming, fishing, hunting, investment, 
minerals, etc. OUR 73RD VEAR. Terms 
available. Titles guaranteed. Catalog air- 
mailed $1.00. DIGNAM CORPORATION, 
Dept. 481, 370 Dunlop St. West, Unit 807, 
Barrie, Ontario L4N 5R7, Canada. 


MOTHER NATURE DID HER BEST IN 
THE PACIFIC NORTHWEST. 5 to 100 
acres of natures best land and homesites 
Perfect for homesteading, outdoor sports, 
farming, or relaxing. We will finance you! 
‘Try us. Beacon Properties, Inc. 1-800-541- 
0828. In Wa. state: 1-800-572-0930. 


GOVERNMENT HOMES from $1 (U 
repair). 20 States. Delinquent tax property. 
Repossessions. Call 805-687-6000 Ext. 
GH-20025 for repo list. 


FREE catalog - 48 states. VA, HUD 
opportunities. Commercial, mini-farms, 
lakes, ranches, homes. *STROUT", Box L, 
Scottsdale, Arizona 85252. Advise type 
property desired, state. 


GREAT HUNTING. Prime property for 

tential hunting club in Imperial County, 

alifornia. Great Hunting, 2619 S Water- 
man, Suite E, San Bernardino, CA 92408. 


THREE WHEEL PARK potential. Prime 
property for ATV park or enjoyment in 
imperial County, California. Three Wheel 
Park, 2619 S Waterman, Suite E, San Ber- 
nardino, CA 92408. 


2СОВВ. 


400,000 BARGAINS Below Whole- 
sale! Many Free!  Liquidations 
Closeouts! . .. Job Lots ... Single Samples. 
Free details. Worldwide Bargainhunters. 
Box 1409-B, Holland, MI 49422. 


SINGAPORE, HONG KONG, TAIWAN 
directories. Buy Direct. Information $1.00. 
Merrick Distributing, Box 274P, Merrick, 
NY 11566. 


FREE GELOW WHOLESALE CATA- 
LOGS— 15,000 Pages! 500,000 Amazing 
Bargains | Photographed! | Information: 
Intercontinental, Box 18628, San Antonio, 
‘Texas 78218-0628. 


21241 PRODUCTS from Taiwan, 
HongKong, and The Philippines. Dirt 
cheap prices. FREE DETAILS. Write: Hill- 
top, Box 1364-A2, Chula Vista, CA 92012- 
1364. 


WHOLESALE PARTS| 
184 page catalog 
Replacement parts for 
outdoor Power Equipment 
COMMERCIAL. HOMEOWNER, 
RECREATIONAL 
LS. THORPE CO., INC. 
P.O. BOX 45245 DEPT M 
SOMERVILLE MA 02145 


Send $4.00 
lor Catalog 


[rm pace m 
eyes across page 5 // 


from 50 to 500 wpm: zi 

One line ran re: S 

line width selector 22222290 

Send $29.95 to B B BANATRON INC. 
401 Georgia St. suiterso Vallejo, Ca. 94590 


HOBBIES & COLLECTION 


MILITARY Medals Catalogue $1.00. Sub- 
scription $6.00. Vernon, Box 1387PS, N. 
Baldwin, NY 11510. 


LEATHERCRAFT CATALOG. Over 2000 
items. Largest selection available of genu- 
ine leathers, tools, kits, books, supplies. 
Fine upholstery, utility, garment leather 
suedes, exotics. Belt, wallet, moccasin kits 
and more. Low prices, quantity discounts. 
Send $1.00 stg hdi Tandy Leather Com- 
pany, Dept PS1287C, PO. Box 2934, Fort 

Vorth, TX 76113. 


CLOCK WORKS, wood clock blanks, 
epoxy coatings, belt buckles for coins, 
stones, rockhound supplies. Wholesale 
Catalog 25e. Eloxite, 806 V Tenth, Wheat- 
land, WY 82201. 


Cars & buggies 

• General hobbies 

* Ready-to-go boats & planes 
e Science equipment 


e Trains 
Top quality, name brand items, from mail 
order specialists for over 14 years. 


Mahwah, N.J. 07430 


REGIMENT—Chessboard Napoleonics. 
Rules, $3.00, Sase. GAMEFEST, 1804/p SE 
34, Portland, Or 97214. 


STOP CHOKING YOUR VCR Custom 
Fitted Dust Covers! FREE INFO- Arubiz 
Enterprises, Dept-PS1287, 2647 Under- 
wood Ln., Bishop, CA 93514. 


WATER PURIFICATION 
DRINK PUREST WATER! Home Distill- 
ers. Discount Prices! 800-874-9028. 
Box 45981, Center Hill, FL 
33514-0459. 
GOOD EATING 
COOKING FOR NonCooks $2.00. 129 


Parkview Drive, New Whiteland, IN 
46184. 


BETTER HEALTH 
1 CONQUERED HEART ATTACK 
Got healing method for blocked ar- 
teries, chest & arm pain, leg cramps, 
FUL INFORMATION. | quit doc- 


Ihealh-- Painless relief plan. 
WRITE tor DETAILS. Survival- 


STOP SMOKING instructional MAN- 
UAL-Send$2.00. SMOKERS RECOVERED, 
310 Oak Glen Cir., Johnson City, TN 
37604 


FORMULAS PLUS 


HENLEY'S 
20th Century Book of 
10,000 Recipes, For- 
mulas & Processes 
(Latest Edition) 
Here is а wealth of prac: 
ical, accurate and clear 
information and instruc- 


\ 


сок, you too will 
M ‘thing 
loy, 
za 


їп binding. Only 
& handling. 
Invited 


EMBASSY SALES Dept. PS 84 
Box 67, East Elmhurst, NY. 11369 


BODY BUILDING 


‘can help you 

ж add Inches to your 
‘chest and arms 

* increase 
sireng") 

** build muscle mass 
in just days! 

Send for FREE Info! 

DASH - PO Box 2888 Dept. PS 127 

03 1-800- 


ne all 


TREASURE FINDERS/ 
METAL DETECTORS 


FIND old coins, jewelry, gold nuggets. 
New Patented revolutionary device 
catalog. Gardiner, 4729L N. 7th Ave., 
Phoenix, AZ 85013. 


With White's New EAGLE Metal Detector. 
Programmable Computer Driven to locate only. 
valuable items! Fun and profitable! Models 


VAS 


For a Free Catalog 
Call Toll-Free: WHITE'S ELECTRONICS| 
1-800-547-6911 Dept. PB-7 Sweet Home, OH 97386 


LOSE WEIGHT/STOP SMOKING! Per- 
manently, Safely, Today! Free Brochure 
Hypnotherapy Institute Box 188PS Mt 
Pocono, Pennsylvania 18344. 


CARBON Monoxide affects health, even 
kills. New product gives annual protection 
for $10.00. Send check, MO, Visa, MC to: 
QGI, 11211-0 Sorrento Valley Road, San 
Diego, CA 92121. 


IF you Suffer from MIGRANE, HEAD- 


VAL 
would like to solve these problems. Send 
$10.00 to Mr. Jose Ramirez, 4314 N 8th St., 
Phila, PA 19140. For more details. Specify 
problem. 


FINGERNAIL FUNGUS? Inexpensive, 
natural treatment. Money-back guaran- 
tee, $10. HMC, Box 458-P, Milltown, NJ 


HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
markup. Free Trial. Batteries wholesale. 
‘Terms Arranged. Lloyds-PSC, Rockford, IL 
61104. Call 1/800/323-1212 Toll Free. 


Q HEARING Al 
PRICE CATALOG FREE 


SUPER SAVINGS! Newest. Finest, All 
V pes, Buy DIRECT & save up to HALE! 
salesmen. Sold by AIR MAIL on HOME 
I TRIAL. FREE Catalog. Write: 
1 MONEYSAVERS. 
1 Сер! PS 120 


9530 Langdon Ave., 
Sepulveda. Cal. 91343 


SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
Research Specialists. 60-15 Woodside Ave- 
nue, Woodside, NY 11377. 


BURIED TREASURE 


aa eS 
Locate from a LONG DISTANCE 
th tra Sensitive DIRECTIONAL Locator 
SEND FOR 
FREE INFORMATIVE BROCHURE 


2 


зох 


TREASURE Finder Locates Buried 
Gold, Silver, Coins, Treasures. Free Cata- 
log, Relco, RC10, Box 920839, Houston, TX 
71292. 


RUBBER STAMP 


Order "CUSTOM МАРЕ” 


RUBBER STAMPS 


e 
SATISFACTION GUARANTEED 
FASTSERVICE- Your Order Shipped in 5 days! 


POS r SANE TIME AND MONEY 
E АМАА 
poe кн 


T Just Press 8 Print (1 24°) — 45 Hr. Service! 
MONEY BACK GUARANTEE 


me ‘Send Check Money Order, VISA MasterCard Into. to: 
Oe эре Cates Sarees 
P.O. Box 400.8. Cecilia, LA 70521 
сс 


FOREIGN PERIODICALS 


WORLDWIDE ENGLISH NEWS- 
PAPERS/MAGAZINES! Sampler: 4/$2.98. 
FREE BROCHURE. MULTINEWSPA- 
PERS, Box DE-3B, Dana Point, CA 92629. 
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BUSINESS OPPORTUNITIES 


RECONDITION BATTERIES. Easily 
Earn Hundreds Weekly. Untold Secrets. 
Free Information. Battery Outlet, Box 
3300-S, Hickory, NC 28603. 


NEW Discovery in Battery recondition- 
ing. Eighteen months guarantee! Means 

ig Profits Fast! Electoan, 7415 Gable Dr. 
Little Rock, AR 72205. 


$100 POUND From "Junked" Tires! 
(Send Stamp). LaVallees, Fountain, FL 
32438. 


IMPORT-Export opportunity, profitable 
world-wide, mail order business from 
home, without capital. We ship plan for no 
risk examination. Experience unneces- 
sary. Free Report. Mellinger, Dept. A269C, 
Woodland Hills, California 91367. 


21,241 PRODUCTS from Taiwan, 
HongKong, and The Philippines. Dirt 
cheap prices. FREE DETAILS. Write: Hill- 
top, Box 1364-P3, Chula Vista, СА 92012- 


BUMPER Sticker Printer. Cheap, Sim- 
Ble. Portable. Free details Bumper, POB 
279 LLC), Tampa, FL 33622. 


LEARN MIRROR RESILVERING, Free 
Information. Silvercraft, Box 127, Lans- 
downe, PA 19050. 


$25,000 LOANS INTEREST 
Secret Federal law WIPES OUT DEBTSII 
Details FREEM Moneywise-S, Box 636679, 
Margate, FL 33063. 


EARNINGS Unlimited! Mail Our Bur- 
lar Alarm Advertisements From Home! 
IM Merchandising, Box 59314, Chicago, 

IL 60659. 


LEARN Piano Tuning. Big Profits! 
Empire School, Box 1014PS, Jupiter, FL 
33468-1014. 


PIANO TUNING PAYS: Learn with 
approved home study course. Diploma 

anted. American Tuning School, 17050 
ыт Dr., Morgan Hill, СА 95037. 


SCWL Subliminal Tapes Wholesale: 
Write: Life Enhancement, 811 Moulin, 
Madison Hgts., MI 48071. 


KISS THE BOSS GOODBYE!!! 
Get Rich. Home Business. Free Details. 
Broadmoor Enterprises, 1215 E. Broad- 
moor, Loveland, CO 80537. 


MILLIONAIRE — Mailorder p 
Reveals Money-Making Secrets. . 
Exciting, Hour Cassette: Melvyn Powers, 
No. Hollywood, CA 91609. 


CONCRETE Block Machinery; Catalog 
$1.00. Route One, Box 3740, Rapid City, 
South Dakota 57702-3740. 


$15,000 MONTHLY INCOME! Easy 
Moneymaking Plan. No Investment. 
McDowell, N, Box 5529 Diamond Bar, CA 


REPAIR HYDRAULIC JACKS Free 
details. Hydraulic Parts Supply, Dept. S, 
Box 4157, wnsville, TX 78520 


RECYCLE METALS. NO, NOT Bi 
‘CANS! Easy $458 weekly! Free informa- 
tion, Hornsby's, Box 1214, Franklin, TN 
37065-1214. 


MAKE HOMEMADE BOOKLETS. I'VE 
EARNED $187,000 WITH MINE. MONEY 
NEVER STOPS! Free information: Dasher, 
PO. Box 1039, Gatlinburg, TN 37738. 


ADVERTISE free in 507 Magazines. 
nn Directory, Box 11W, Atlanta, GA 


MECHANICALLY inclined individuals 
desiring High Weekly Profits operating 
Small Manufacturing business Without 
Investment write: Businesses, 92-P Brigh- 
ton lth, Brooklyn, NY 11235. 


$192.00 FROM Square Foot Plywood 
(Huge Demand), Revealing Proof 50¢ 
тагораи Woodwins, Bridgewater, MA 
2324. 


$40,000 ON1/3 ACRE! New һуйгороп. 
ics— inexpensive, pleasant, practical! Free 
information. Planter's, Box 1214, Franklin, 
TN 37065-1214. 


EAS¥CAD, Learn about computer- 
aided-Drafting. Free information. CAD- 
TECH INC., Dept. PS1287, 31 Oneida 
Street, Pawtucket, RI 02860. 


MOBILITY AND. Are yours 
when you learn Carpet cleaning. Start any- 
where under $150, I'll tell you how. 
Finance a vacation or build your own 
profitable company, Quick start instruc- 
Чоп $19.95 moneyback guarantee. Send 
for details. Mobility, S308, 2001E. Green- 
ville St., Anderson, SC 29621 


MY first $47 ad earned $1,092.27— Yours 
could too! Write: Classified Cash—PS712, 
Box 250, Alexandria Bay, New York 13607. 


TRAVEL FREE and EARN $1,000'S 
weekly!! FREE Information Guaranteed! 
DT ind East 2747 46th, Spokane, WA 

223. 


DJ BUSINESS, FUN! PROFITABLE! 
Write: “Spinnin”, Box 5, E. Rochester, NY 
1444! 


PROFITS WHILE SLEEPING. For a fab- 
ulous income at minimal investment call 
collect or write to our International Head 
Office at: Machine-O-Matic Limited, 51 
Bertrand Ave., Department PS-12, Scar- 
borough, Ontario, Canada MIL 4P3,. Tele- 
phone No. (416) 750-4900. 

FIND UNCLAIMED MONEY WORTH 
MILLIONS. Secrets revealed. Free Infor- 


mation. Merit 2307 Tyler Lane, Louisvill 
KY 40205. 


$24,000 IN YOUR BACKYARD. Spare- 
time growing profitable specialty plants. 
Easy—start with $50. Free information. 
Homestead Growers, Box 988-PS, Friday 
Harbor, WA 98250. 


$1000's WEEKLY mailing. Free infor- 
mation. Stamped envelope: Progress, Box 
93248, Los Angeles, CA 


ном To Start And Operate Your Own 
Profitable Business At Home. Write Today. 
Norwoods Publishing, 6815-216 Remmet 
Ave., Canoga Park СА 91303. 


GET Independent with the easiest bu: 
ness in the world—mail order. Free detai 
Palisades Distributors, P.O. Box 350-S12, 
Palisades Park, NJ 07650. 


$10,000 MONTHLY Taking Photo- 
graphs at Home! Call recorded message: 
(303) 674-8155. 


GET RICH! Zero Investment! No Bor- 
vui Free Details! Money, 6520 Selma, 
#32297, Los Angeles, CA 90028. 


MAKE $7,000 monthly as Loan Broker 
without investment/experience. Financial 
"n Box 4309, West Covina, CA 

1 


HOME BUSINESSES! Exciting! 
Profitable! Easy-To-Start! Catalog $2.00. 
Sas, Box-11233B, Ocala, Florida 


IMAGINE $300 Extra—Or More— 
Weekly, By Mail! Now Rush Self- 
Addressed Envelope for Document: CM/ 
NA-PSC, Main 1LB7730, Rockford, IL 
611 


SPARE time fortune in Vinyl Repair. 
Huge demand creates exceptional profits. 
We supply everything, Details free, VIP 
2036 Montrose, Chicago 60618. 


GET RICH using OTHER PEOPLE'S 
money! Unique—amazing business! 
Details FREE! Finance-S, Box 4605, Mar- 
gate, FL 33063. 


$1000 weekly mailorder. Immediate 
opportunity. No obligation. Enterprise, 210 
jelch-PS, Ames, IA 50010. 


SCREEN Print T-Shirts. Inexpensive 
kits. Free Details. "T-Printer" РОВ 23991 
(LLC), Tampa, FL 33623. 


NEW PRODUCTS NEWSLETTER. 
Exclusive opportunities, Free information. 
International, 

07101 


, Box 636-PS, Newark, NJ 


LITTLE KNOWN SECRET REVEALED 
f Buy Dirt Cheap Automobiles, 
Trucks, Vans, Boats, 
Stereos, Appilances & TV: 
thousands of other items seized 4 
in narcotics rai А4 
с = „Аве! at Big Profita! Co 
Кет „Fres Information! 
TWN Î MARCEL Dept. ЕВ „а 
dm! р.О.Вох 7557 
ТА 71211 


27 Moni 


MAKE Rubber Stamps. Highly Profit- 
able Business, Free Details. Stamper, POB 
22809 (LLC), Tampa, FL 33622. 


ТАКЕ Catalog Orders. We drop-ship 
2955 bestselling specialty products. Low- 
est below wholesale prices. Immediate 
delivery. Spectacular home business oppor- 
tunity. Free Book, SMC, 9401 De Soto Ave., 
Dept. 28-84, Chatsworth, CA 91311-4991. 


34,9447 HONG KONG, Taiwan 
PRODUCTS CHEAP Small lots. Some 
samples free. Harbor, Box 1719-PS-12, 
Yuba City, СА 95992. 


GET RICH!! Secret law smashes debts— 


brings cash credit! Details FREE! Wealth- 
Kit-S, Box 4036, Pompano, FL 33063. 


MAKE BIG MONEY REPAIRING WIND- 
SHIELDS, & Plate Glass! Up to $60,000 
yearly! Call TOLL-FREE for Valuable 
FREE report *800-32-2597. Glas- 
Weld Systems, Box 5755-C12, Bend, OR 
97708. 


$40 - $108/hour. 


store Damaged 


Countertops WITHOUT REPLACEMENT. 
Millions of apartments, homes pay profits 
Free Information. RENEW, 

Vancouver, WA 98664. 


immediately! 
Box 9900. 


alize business cards, pencils, matches. Free 
Details. Gold, РОВ 24986 (LLC), Tampa, 
FL 33623. 


MAKE BALLOON ANIMALS. $400 
Weekends! FREE SAMPLES/INSTRUC- 
TIONS: Funnymans—PS712, Box 250, 
Alexandria Bay, NY 13607. 


EARN BIG MONEY PROCESSING 
MAIL 1-800-323-6033 EXTENSION 30 


GIANT TV 


DONT BE FOOLED BY IMITATIONS! 
Build the best giant screen projection TV for home or high 
profit wih lenses and screens utitzed by SONY, ZENITH. 
SYLVANIA. and MAGNAVOX! Simple construction! Hastraled 
information and complete parts catalog $2.00... Money 


back guarantee! 
POLI-VISION GIANT TV 
187 CYPRESS ST., THROOP. РА 18512 


ВЕ your own boss! 1001 fast, easy ways 
to make money! Free! Rush name, address. 
Money Making Dept. 149, Box Z, Studio 
City, CA 91604 


$200 - $500 weekly - AT НОМЕ!! No 
immicks - Details FREE! Homeworkers- 
5, Box 636679, Margate, FL 33063. 


SMALL INVESTMENT, BIG PROFITS: 
Skyrocketing baseball cards are making 
the news! You can learn to make smart 
investments. Free details. Sase. Visible 
Improvement, PS12, Box 2317, Stillwater, 
OK 74076. 


TRIAL subscription absolutely free. 
Send name, address, zip to: Spare Time 
Money Making Opportunities magazine, 
Dept. D-127, 5810 W. Oklahoma Ave., Mil- 
waukee, WI 53219. 


GEMSTONES, gold, fossils everywhere. 
Learn to find, process, sell. Free informa- 
tion, Miner, 11503 Highview, Austin, TX 


TURN your sparetime into easy 
Discover PVC Furniture... Battery Recon- 
ditioning... Computer Assembly... more. 
Earn immediately! Free Report. Owen- 
Corp, 771 PS, Battle Ground, Washington 
98604. 


NAME YOUR OWN INCOME! Work 
home. Profit daily. Fast growth. Book 
reveals secret, tells how. Free details. Write 
e James, Box 2187, Castro Valley, CA 

4546. 


BECOME PUBLIC MEDIATOR. Enter 

exciting field of Public Mediation reward- 
ing career opportunity with money power 
and prestige. Be first in your community. 
Full or part-time all ages. Unique training 
guidance provided. 
Founder of first Public 
the USA. Information $1,00. Public Media- 
tor Office Ine., 5349 E Windrose, Scotts- 
dale, AZ 85254-4235. 


гой! 


$30.00 HOURLY servicing pianos! 
FREE information. Chilelli Schodl-Dept. 
107, 530 E. 22nd, Erie, PA 16503 


BOOKS & MAGAZINES 


PUBLISH Your Book! Join our success- 
ful authors. All subjects invited. Publicity, 
advertising, beautiful books, Send for fact: 
filled booklet and free manuscript report. 
Carlton Press, Dept. PS, 11 West Street, 
New York 10001. 


- Handbook for 
в. $5.00. 1909 Sunset Dr, Walla 
А 99: 


IDEXES to POPULAR SCIENCE 
available: For any year back to 1972 (thru 
1986). Individual index $1.75, any five for 
$5. Send to: POPULAR SCIENCE 
Latham, NY 12111 


g spirit 
guides, astral travel, and ESP? Learn the 
truth. This book gives you the steps to 
immortal power. Send $50.00 M.O. or cash- 
iers check to: Robert R. Larson, Box 704, 
Wauconda, IL 60084. 


FREE information on the TWO BEST 
MULTI-LEVEL MARKETING opportuni- 
ties. Asker Enterprises, 60 E 42, Suite 411, 
NYC 10165. 


Opportunity: — Start 
profitable home business without experi- 
ence or capital. Information Free. Mail 
Order Associates, Dept. 426, Montvale, NJ 
07645. 


GET start up capital for your own busi- 
ness without any Collateral, Credit or 
Money down. Send $5.00 for application 
materials and processing to: A&Z Technol- 
ogies, Inc., PO. Box 782890, Wichita, KS 
67207. 

CASH IN 48 HOURS! Unbe- 
lievably easy business with outrageous 


CASH profits guaranteed. Free details. 
WMC, Box 30169-F, San Bernardino, CA 
92413. 


EARN $20.00 HOUR Service oriented 
business. Free information. FLAIRCO, Box 
518, Interlachen, FL 32048. 


HOME BUSINESS Extremely profi! 
able spare-time income. Grow the world's 
most valuable income producing medicinal 
herb crop in pots, woods, or open fields. 
Send two-22e stamps for details. Green 
Gold, Box 1355-PS, Bowling Green, KY 
42101. 


SAVE 25% 50,000 + Titles Available $3 
Catalog, Paperback Alliance, Box 301204, 
Portland, OR 97230. 


SAVE TIME—SAVE MONEY—Serve 
Better Meals. Cooks Book of Essential 
Information. 284 pages. $10.95 postpaid. 
Everyone who cooks needs this kitchen 
handbook. GREAT GIFT. Satisfaction 
Guaranteed, Sumner House Press, 2527 W 
Kennewick #190P, Kennewick, WA 99336. 


TASTE OF GEORGIA COOK BOOK 619 
Pages. 800 Recipes ENLIGHTENED 
GOURMET Diet; Health $11.50 Each. 
Pedro Rivera, РО. Box 678461, Orlando, 
FL 32817-8461 


-SCI-FI- 135 MPH sailboat. Manuscript 


$8.00. Implere, Northridge, CA 91326- 
7404. 


RECORDS, TAPES, ETC. 


ELVIS PRESLEY. 60 songs. 3 cassettes. 
$19.95. Tower, Dunkirk, MD 20754-0213. 


ELECTRONICS, STEREO HI FI 


RARE Records, All Kinds, Free List. Bet- 
te's. PO. Box 6453, Louisville, KY 40206. 


LASERS, Surplus, 5MW, $175.00. To 
Order Call MWK Industries. (714) 956- 
8497, Orders shipped 2 Day Air. 


BIG incomes for financial analysts. I 
grossed $200,000 one year. Learn essen- 
tials over weekend. Billings, 11503 High- 
view, Austin, TX 78750. 


STEREO WORLD, DISCOUNT AUDIO, 
VIDEO and CAR STEREO. Send or Call 
for FREE catalog! PO. BOX 709, Edison NJ 
08818. (201-494-0099 FREE shipping! 


GET RICHI Up To $1,000 Daily. Easy, 


Unique, Moneymaking. Free Secret 
rt. Premium, Box 1621-C1, Spring, 
TX 77383. 


AUDIO, PA and Pro Sound equipment at 
cost. Call or write for list. Sound Equip- 
ment, Dept. PS, 4132 Kincaid Drive, 
Raleigh, NC 27604. 919-876-8432. 
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CABLE EQUIPMENT 


¢ CABLETVSECRETS - theoutlaw publi- 
cation the cable companies tried to ban. 
HBO, Movie Channel, Showtime, Des- 
cramblers, Converters, etc. Suppliers list 
included, $8.95. Cable Facts, Box 711-PS, 
Pataskala, OH 43062. 


CABLE TV Descrambler Plans $3.00. 
Stevens-PS, Box 20286, Bowling Green, 
KY 42102. 


|, PESCRAMBLERS, lowest prices! Oak, 

# Jerrold, Scientific Atlanta, Zenith, Syl- 
vania, etc. Schematics, service manuals, 

t construction manuals! Ponderosa Com- 
pany. (303) 661-1659. 


% COMPUTERS 


TM99/4A Software/Hardware bar- 
rains, Hard to find items. Huge selection. 
'ast Service. Free Catalog. Enterprises, 
Box 690, Hicksville, NY 11801. 


SOFTWARE, IBM, compatible, or Apple, 
less than $4.00 dise, send stamp for Gata- 
Ly log. PSCa, Box 1057, Capitola, CA 9501 


L 


POWERFUL COMPUTER “Short- 
сша", Learn Quickly How to Use 
Computers. FREE Details: 
COMPUTER FACT BOOK, 5580 LaJolla 

b Blvd. ES472, LaJolla, CA 92037. 
AMAZING, SUPER, Estimating, Job Cost- 
|. ving Software IBM-PC for ALL TRADES. 


$149! Demo disk $10. EstiBid PS-2 1747 
E Valencia, San Bernardino, CA 92404. 


COMMODORE Low Cost Chips or 

* Repairs (ер. C64-$39.95). Largest Service 
Center in the country. Request catalog. 
Kasara Microsystems, 33  Murrayhili 
Drive, Springvalley, NY 10977, 1-800-642- 
7634, 91 313. 


800/XL/XE SOFTWARE. 28- 

|"? Page Super Catalog, $1.00 (refundable): 

35th Century, РОВ B042-PS, Hicksville, 
802. 


(Б RADIO/TV 


POLICE Scanners, Regency, Bearcat, 
Fanon. HPR, Box 19224! enver, CO 
0219, 


WINEMAKING 


WINEMAKERS—BEERMAKERS Free 
Catalog. Fast Service. Large Selection. 
> "EXE Box 7850-N Independence, MO 


) WINEMAKERS - Beermakers Free Cat- 
# alog, Low Prices, Free Recipes. СеПаг-5, 
B 25, Seattle, WA 98133. 


NATURALLY make Champagne and 
wine easily using frozen concentrates. 
Guarani $1.00. The Laws free with 
order. Druerys, R.R. #3, Plattsmouth, 

». Nebraska 68048. 


2 


SATELLITE TV 


ICEC.O.D. ORDERS ACCEPTED. SEND 


S.A.S.E. (60 CENTS POSTAGE) OR CALL 
FOR INFO. (312) 658-6251 
CHANNELS UNLIMITED 
214 N. MAIN STREET 
ALGONQUIN, IL 60102 


NO ILLINOIS ORDERS ACCEPTED 


DESCRAMBLER: Build your own inde- 
pendent Videocipher II descrambler & 
receive free Satellite TV pictures. Simple 
complete instructions & circuit board. 

nd $40.00 (US) to - C.A. Comeau, Box 
1927, Halifax North, №, Canada ВЗК 
5H4. 


VIDEO 


MULTI-CHANNEL MICROWAVE 
TV RECEIVERS 
Тотон ау Don ар, 8 Gan 


S 5 (моя et 
mper aT m 


m 
2 Crediton phone orders! 


HOT-FRESH-NAMES opportunity seek- 


ers. GUARANTEED! IMMEDIATE SHIP- 
MENT! Adhesive Labels. 100/$8; 200/$13; 
500/$21; 1000/$30. SUN INFORMATION. 
POB 2653, Falls Church, VA 22042. Mas- 
tercard/Visa 1-703-876-0443. 


BECOME A PROFESSIONAL REAL 

ESTATE APPRAISER. Correspondence or 

classroom in Atlanta, Los Angeles, Earn 

Certification. FREE INFORMATION. 

National College of Appraisal. 1-800-223- 
42. 


apre BUYERS LISTS available 
r IMMEDIATE USE! Computerized on 
Peel and Stick labels in ZIP CODE 


ORDER. GUARANTEED DELIVERABLE! 
For complete details SEND SASE 
Lenox Distributing, 8252 E. Zemsky, Tuc- 
son, AZ 8571 


REMAILING SERVICES 


Receiving/Fe 
Box 18039PS, 


Mai 
Mail Drop, 

Orlando, FL 32860 

STAMP COLLECTING 


р Approvals 


PENNY Stami 
Catalog. C. Kloster, 4164 52nd 
А 92105. 


Diego, 
FREE! Surprise Collection With Approv- 


als. Jay, Box 750128, Petaluma, CA 94975. 


FREE US Mint Packet With BARRE 
Carlsons, Rt2 Box 112, Annandale, MN 
55302. 


less 
. San 


FREE COLLEGE TAPE External De; 
Programs Business Administration, 
lic "Administration, LAW (Qualify Bar 
Admission) Fully Accredi! Financial 
Aid, (800) 847-0005 (314) 426-0653. La 
Salle University, 3628 Saint Gregory, 
Saint Louis, Missouri 63074. 


research catalog. 306 

ges—10.278 papers available." Rush 
$200. Research, 11322 Idaho #206КТ. Los 
Angeles 90025. 213-477-8226. 


GENIUS 1-2-3! New Brainbuildin; 
Method! Free information. Advanc 
Learning Institute, Drawer 12810-LABI, 
Jackson, MS 39236. 


LOCKSMITHING: Free book. Locksmi- 
thing Institute, Dept. 311-127, Little Falls, 
NJ 07424. 


UNIVERSITY Degrees at home. Conve- 
nient, inexpensive, accredited. Free infor- 
mation—KENSAM, Box 1383-PSC, Far 
Rockaway, New York 11691. 


FREE, U.S. Mint Set. Approvals. Hilde- 
brand, Box 4867, Santa Clara, CA 95054. 


us. 200 different commemoratives 
$1.00! Approvals. Gordon Davison, 
34214. 


DISCOUNT STAMPS Request Coun- 
tries, Free List. Iva Stamp Company, Р.О. 
Box 197, Hanford, CA 93232. 


CABLE TV 


CONVERTERS. "NEW" 
Flash, Scientific 


Atlanta, 


Zenith 
Jerrold, ou Zenith, Hamlin. Мау 
others. VIDEO HOPPER " 

Copy Killer Visa, MC & "AMEX 
1-800-826-: B&B Inc, 10517 


Upton Circle, Bloomington, MN 85431 


UNIQUE video/film supplies! FREE cat- 
alog Superior Pix. 323a $ Franklin Bldg., 
Suite 473, Chicago IL 60606. 


CHOKING YOUR VCR Custom 
Fitted Dust Covers! FREE INFO. Arubie 
Enterprises, Dept-PS1287, 2647 Under- 
w hop, CA 93514. 


WANT A CAREER IN ELECTRONICS? 
Learn to Solder! 60 min. Video Cassette 


shows you how, Send $19.95 & $2.00 ship- 
ng to: Video Text, Rt. 1, Box 22C, Pepin, 
Wi 4159. Specify VHS or Beta. 


MAILING LISTS 
FREE Mailing List Consultation. 
Details, GOC45U, Box 1107, Stuart, FL 
33494. (305) 334-5205. 1-800-554-5478. 
нот! iny categories. Credit. 
orders 1-800-843.0755/(515) 232-6789. 
List, Box 1033, Ames, [A 50010. 


HOME BREWING. 


BEERMAKERS! FREE comprehensive 
Catalog/Newsletter. William's Box 2195- 
P7, San Leandro, CA 94577. 


OLD GOLD, JEWELRY WANTED 


HIGHEST CASH for Gold, Jewelry, Gold 
Teth, Rings, Diamonds, Watches, Silver 
+ Platinum. Mail Articles Today. Free gift 
with Information. Chicago Gold & 
cious Metals, 10 S. Wabash, Dept. 457, Chi- 
Y cago, 60603. 


a TAKE NO CHANCES. Doal with oldeat, 

- most reliable firm in old gold business. 

Established 1934. We buy Gold, Silver, 

Platinum, Diamonds. Highest Cash. Free 

information. Rose Industries, 29-Y East 
Madison, Chicago 60602. 

à 


JEWELRY 


y „CLOSEOUT Jewelry 55е dozen (Catalog 
25е). Roussels, 107-1635 Dow, Arlington, 
MA 02174-7199, 


MUSICAL INSTRUMENTS 


INTERNATIONAL VIOLIN COMPANY, 
Catalog for instrument makers, repairers. 
Imported tonewood, tools, varnishes, parts, 
accessories, strings, cases. Euroj 
instruments. Bows. Assemble yourself vio- 
lin and guitar kits Catalog 8100 includes 
10% discount certificate. Dept. LX, 4026 W. 
Belvedere Ave. Baltimore, MD 21215. 


NEW ACTIVE NAMES! 
RANDOM STATES Available! IMMEDI- 
ATE SHIPMENT! Adhesive Labels— 

Opportunity Seekers 500/ 
$25; 1000/$40. Others. Advon, Drawer B6, 
PRA ID 83274. Visa/MC/AmEx 1-800- 

866. 


FREE Sam) 
Results! М‹ 
07008. 


le Of Mailing Lists That Get 
‘ann, 32 Maine, Carteret, NJ 


SUPER RESPONSIVE НОТА! 
MAILING LISTS, 30 days old only. DIS- 
COUNT pricses: 200-$15, 500-$25, 1000- 
$40, 2000-$70. 5000-$150. Reymer Associ- 
ates, Box 412-C, New Haven, CT 06513. 


LABELS! 
200/$4.: 15880: 1000/$12.50. D-CO, 
Box 526-PS, Griffith, IN 46319. 


SUPER FRESH NAMES. 25¢ cash 
refund for undeliverables. Malloy, Box 110, 
Lindenhurst,NY 11757. 


EARN Bigger profits! New professional 
top of the line computerized full feature 
aranteed mailing lists $4 hundred, $30 
pe usand labels. Mailco, 1418 Homan, Fort 
Worth, TX 76106-9055. 


FRESH HOT NAMES! 
SEEKERS. Peel/Stick Labels. Zij ree 
(GUARANTEED DELIVERABLE! 


pe ae 2000/$60. JR. ENTERPRISES, 
Briarwood PS12, Victoria, Texas 


FREE Worldwide Packet. Penny Approv- 
als, Froehlich, Box 177DB, Pine River, WI 
54 


LIQUIDATING Tremendous Old Accu- 
i ins Lists Free. Alatalo, 


Maynard, MA 01754. 

FREE discount catalogue with 500 dif- 
ferent worldwide $2.00. Box 
15258PS, Sarasota, FL 34277-1298, 

COINS & CURRENCY 


BELT BUCKLES for coins, stones. Spe- 
cialty buckles, jewelry mountings, clock 
works, epoxy coatings. Wholesale Catalog 
25s Eloxite, 806 V Tenth, Wheatland, W 

1. 


EDUCATION & INSTRUCTION 


FREE Lifetime. Ordination. Become 
Chaplain, Missionary Evangelist, Bishop. 
Box ke McKeesport, РА 15134. 


LEARN WHILE ASLEEP! Astonishing 
New Method! Strange Catalog Free! Auto- 
„Olympia, WA 98507. 


suggestion, Box 24- 


SUPERLEARNING! Triple. learning 
speed through music! Develop Supermem- 
огу; control stress. Free book excerpt & 
catalog. Superlearning, 450-PS12 Seventh 
Avenue, N.Y.C. 10123. 


WORLD WIDE COLLEOE OF AUC- 
TIONEERING, INC. Since 1933. Term 
Soon. Eise ep COL. Gordon E. Taylor, 
Box 949, Dept. 3 Mason City, ІА 50401. 515/ 
423-5242. 


(PARALEGAL GRADED CURRICULUM. 
Approved in-depth training by correspon- 
SCHOOL OF 


dence. 

100 years of legal training. Write fur free 

po "PO. Box 790906, Dept. PS, Dallas, 
‘75375 


HIGH SCHOOL at home, diploma 
awarded. Low monthly payments. No 
classes, information free. Phone free 1-800- 
228-5600, or write: American School, Dept. 
$347,850 IL 6063 


EARN MORE IN 90 DAYS. Free 1987 
catalogue describes 200 success proven cor- 
respondence Diploma courses. Granton 
Institute, 263B Adelaide Street West, 
Toronto, Can: 


SUPEREASY 
Subliminal cassette, $10. Moneyback 
агап!ее. Behr, 2549-PS2 Temple, Palm- 
у, FL 32905. 


BLADE SHAVERS! Superb shaving sys- 
tem. Astonishingly better, more comfort- 
able shaves. BACK GUARANTEE. 
$10.95 to: Robert Ferris, PO Box 1555, 
Brooksville, FL 34605. 


FULLY APPROVED UNIVERSITY 
DEGREES! Economical home study for 
Bachelor's, Master's, Ph.D., 


approved by California State Depart- 
ment of Education. Prestigious faculty 
counsels for independent study and life 
experience credits (5,100 enrolled stu. 
dents, 500 faculty). Free information— 
Richard Crews, M.D. (Harvard), President, 
Columbia Pacific University, Department. 
2R5D, 1415 Third Street, San Rafael, CA 

94901. Toll Free: (800) 227-0119; Califor- 
nia: (800) 552-5522; or (415) 459-1650. 


SCHOLARSHIP Dont waste money on 
those “Scholarship” search services. Get 
the whole list of over 1,000 Scholarship 
instead. Get Safire: Scholarship And 
Financial Aid Information Runtime Exec- 
utive. Call now (217)-351-8433 or write 
Artificial Logic, Box 3995, Champaign, IL 
61821-0995. 


NEED MONEY FOR COLLEGE? Schol- 
arships, Fellowships, Grants, Awards! Free 
information 00-872-1221 EXT. 7437 


SUPER-INTELLIGENCE! 
results guaranteed! EDEPS, Box 1462, 
Glendora, CA 91740. 


EMPLOYMENT INFORMATION. 


JOBS, Cruiseships, Tugs, Ships, River- 
boats, Oilrigs: Women-Men. Work month- 


Amazing 


Home month. USA + Overseas. Informa- 
tion $3.00 Marine Employment, Box 223, 
Central, IN 47110. 


GOVERNMENT JOBS $16,040 - 
$59,230/ут. Now Hiring. Call 805-687- 
6000 Ext. R-20025 for current federal list. 


REPOSSESSED homes form Gov't from 
$1.00 plus repairs/taxes. Nationwide! Also 
tax properties. 216-453-3000, Ext. H8230. 


HOTEL CAREERS. Outstanding Oppor- 
tunities in Fascinating Growth Industry. 
Detailed Report written by Hotel Execu- 
tive. Send $4.00. Mascor Publishing, 4807 
Bethesda Ave, Suite 344, Bethesda, MD 

14. 


DALLAS EMPLOYMENT Bulletin $3.00 
to: DALTECH PO Box 560724, Dallas, TX 
75365. 


PROFITABLE OCCUPATIONS 


HYDRAULIC JACK REPAIR MANUAL. 
and catalog $10.00. Hydraulic Parts Sup- 
ply, Box 4157, Brownsville, TX 78523-4157. 


REPAIR lawnmowers thousands of parts 
and tools wholesale list 50е. Ellwanger's 
PS., PO. Box V, Port Jervis, NY 12771 


FREE Brochures. Repair air condition- 
ing, Refrigeration, Gas Heating, full 
instructions. Doolco, Inc. 11252 Good- 
night, Dallas, TX 75229. 
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Product Information 


ADVERTISEMENT жашан ананан 


Booklets, catalogs, and folders listed below provide reliable informa- 
tion, illustrations, and specifications to help you in planning the pur- 
chase of a variety of products or services offered by these dependable 


1201 Ceramic-Tile Wood Stoves This col- 
orful brochure describes the WESO collection 
of ceramic-tile wood stoves from Ceramic Ra- 
diant Heat. WESO stoves burn for 20 hours 
on one load of dry split oak, meet applicable 
standards, and are safe to the touch. Free 


1202 Traffic Radar Information from Cin- 
cinnati Microwave explains the principles be- 
hind traffic radar, including limitations that 
can result in incorrect speed readings. The 
literature also details the Escort and Pass- 
port radar detectors. Free 


1203 Personal-Computer Tips Іп its de- 
tailed color brochure, CompuServe, America's 
largest information service for personal-com- 
puter users, tells how to obtain access to its 
vast data banks for reference material, news 
wires, financial and travel information, elec- 
tronic mail games, and lots more. Free 


1204 Talking Memo Machine —Eaglestone's 
brochure describes a unique way to have any 
message heard at home or the office: A pre- 
recorded message is activated by an electronic 
sensor from motion within 10 feet. No tapes 
— messages are recorded on a self-contained 
memory chip. Free 


1205 Hobbyist Catalog Edmund Scien- 
tific's 60-page catalog contains over 1,200 
products, including telescopes, magnets, 
weather instruments, robots, and high-tech 
toys. Free 


1206 Cutting Tools Freud's new catalog 
displays its finest-quality hand tools and car- 
bide cutting tools, from chisels to saw blades 
to router bits. An explanation of the laser tech- 
nology used on saw blades is included. $1 


1207 Tools and Equipment Savings Har- 
bor Freight Salvage Co.'s catalog, over 100 
pages, is chock full of quality brand-name 
tools, equipment, machinery, and other items 
for home and professional workshops, all at 
large savings. Free 


POPULAR SCIENCE Р.О. Box 322, Dalton, Mass. 01226 


1208 Luxury Shower The Great Vibrations 
shower from Interbath turns your bathroom 
into a spa with a system that bubbles and 
tingles, adjusts to any body height, and has 
water- and energy-saving features. 50g 


1209 Car Wax in Colors KolorKey has de- 
veloped a line of colored car wax. Made with 
carnauba, the wax enhances color without 
leaving swirl marks, white residue, or pow- 
der. It helps restore original beauty to cars 
and comes in 10 colors. Free 


1210 Video System А selection of superior- 
quality video camera-recorders, table-top vid- 
eocassette recorders, and accessories made 
to the highest technological specifications is 
offered in Minolta's full-color booklet. Free 


1211 Synthetic Oil Products Mobil's 
brochure has information on "the synthetic 
revolution," an outgrowth of synthetic-oil 
development during World War Il. The syn- 
thetics withstand far greater heat and cold 
extremes than conventional oils, and they stay 
cleaner longer. Free 


1212 Poolside Safety — Optex's wireless 
sensor/annunciator offers state-of-the-art pool- 
Side safety. The system uses high-technology 
passive infrared, accommodates any pool size, 
helps detect intruders, and is easy to install. 
Operating instructions for the transmitter and 
receiver are included. Free 


1213 Warming Products Panasonic's new 
Warming Trends line of personal products, in- 
cluding a warming seat, screen, and rug, is 
the subject of this 16-page full-color book- 
let. Information on a wide variety of appli- 
cations and energy-saving calculations are 
included. Free 


1214 Electronic Mailbag Ridgewood Mar- 
keting will send you an envelope full of infor- 
mation on exciting new electronic items and 
special offers geared to the hobbyist, educa- 
tor, or technician. $1 


""FILL IN COUPON AND MAIL TODAY = 


Note: Poputan Science Massachusetts address is for Product Information only. 


Please send the items checked below. | am enclosing $1 handling charge (any 
number of items per coupon) plus amount required for priced items. Orders will not 
be processed unless accompanied by the $1 handling fee. Do not send cash. 


1215 Fuel System Protection Sherman 
Engineering Laboratory's brochure highlights 
the detrimental effects of stale gasoline on 
vehicles and power equipment, and explains 
how the addition of Fuel Fresh can prevent 
gum, varnish, and corrosion formation. Free 


1216 Cordless Battery Pack The Retrofit 
Power Unit from SP Systems was developed 
for professionals who are required to hand- 
pump a knapsack sprayer for prolonged peri- 
ods of time. The unit features a small but 
powerful motor and a high-efficiency battery. 
A brochure includes a chart on the number 
of hours possible for spraying at different pres- 
sures with different nozzles. 50¢ 


1217 Custom-Made Cigars Information on 
more than 100 different types of custom- 
made cigars and pipes, manufactured by 
Thompson Cigar Co. in Tampa, Fla., is out- 
lined with photographs in a 48-page booklet. 
Accessories such as lighters, humidors, cigar 
cases, and pipe stands are featured. Free 


1218 High-Tech Outdoor Speaker The 
GS-3 Omnispeaker is tough, durable, and 
adaptable to almost any location, The unique 
two-way unit gives high-quality sound, has 
100-watt capacity, and comes with 50 feet 
of cable. A full-color brochure from Tripod In- 
ternational describes the speaker, which was 
developed by Paramount Pictures. Free 


1219 Sedans and Wagons Тһе full line 
of Volvo's latest sedans and wagons for 1988 
is featured in this brochure. All of the mod- 
els are made in accordance with the compa- 
ny's high standards for passenger safety, 
durability, and reliability. Free 


1220 Hot Spring Spas Тһе new 18-page 


“Guide to a Better-Built Spa" from Watkins 
Manufacturing Corp. introduces five models, 
all portable, self-contained, and fully insu- 
lated for maximum energy efficiency. Included 
in the guide are answers to frequently asked 
questions about spas. $2 


THIS COUPON EXPIRES FEBRUARY 29, 1988 


1 AM ENCLOSING 


011201 121205 021209 01213 01217 $—— — — — tor priced items 
021202 111206 $1 01210 021214 $1 01218 1.00 

01203 01207 01211 01215 001219 orang 

021204 01208 50¢ 01212 01216 50€ (01220 $2 $ TOTAL REMITTANCE 
Name (please print) 

Address City & State Zip 


Please send check or money order made out to PoPULAR SCIENCE. 
No stamps or foreign currency. Allow approximately six weeks' delivery. 
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companies. The convenient order form will save you time and post- 
age. Orders will not be processed unless accompanied by the $1 
handling fee. For your safety, please do not send cash. 
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- Best-backed Chevys ever: 6-year/60.000-mile 
7 4. s etit Powertrain warranty р П 
ie a M a | Í} tosether. = 100,000 miles of outer-body 
А W buckleup. protection" Solid proof of the qui 


i See your Chevy Tr O ТЕНИР. every new 1988 full-size Chevy pit 
©. conditions of the limited warranty “Excludes other GM products. 


Discover an ultra light with real flavor. - 
' 


FOR INVENTORS 


PATENT ECONOMICALLY! Free 
details. Ше since 1958. Rainer Asso- 


LOANS BY MAIL 
IMMEDIATE Loans to deserving individ- 


uals refused elsewhere. Many plans 
cates, 2008 Fondulac, Richmond, VA | included. Try us! Associates, Box 98-P3, 
23229. Brooklyn, NY 11235. 

NONPROFIT foundation helping inven- $40,000 "overnight." Any 
tors over 12 years. Free cs forms. | purpose! Free Report. Success Research, 


Free evaluation. Affiliated Inventors 
Foundation, 501-А lowa, Colorado 
Springs, CO 80909 or Call 1-800-525-5885. 


¢, INVENTORS! Can you patent and profit 
from your idea? Call or write for your free 
information package. Over a decade of 
service. AMERICAN INVENTORS COR- 
(PORATION, 82 Broad Street, Dept. PS, 
Westfield, Massachusetts, 01086. 1-800- 
338-5656. B Massachusetts or Canada call 
(413) 568- 


PATENT AND DEVELOP Your Inven- 
tion. Registered Patent Agent and 
a licensed fessional Engineer. геа s 


FREE PATENT INFORMATION 
Inventor Should Have. Richard L. Milles, 

4-12 Parkside Drive, Suite-N, Dix Hills, NY 
11746. (516) 499-4343. 


PROVEN РАТН-ТО-! for 
ОЕТ 


lox 19739-FZ, Indianapolis, IN 46219. 


BORROW $500-$40,000! ver- 
night” On Signature. Keep indefinitely! 
y N, Box 5499, Diamond Bar, CA 


NEED MONEY? Cash, Loans, Govern- 
ment Grants. 99% eligible-no investiga- 
tion. Creditpro, Box 400-FNM, Jamesport, 
New York 11947. 


visa! MASTERCARD! Regardless of 
Credit Experience! Apply Toll-Free, 24 
Hours: 1- 880: 227-84" PES. 26 


ARAB BUSINESSMEN = money to 
buy/invest. Тор finder’s fees paid. IMEA, 
1287/PS1, Box 3574, Newport Beach, CA 
92663 (714) 722-9260, 


FREE MONEY! $300,000,000 way. 
Grants, Never repay. Rush 22е stam 


tors. Free information. Jakla, Box 3066-Р5127, Seminole, FL 
Andrews Ave. San Jose, CA 95124. 34642. 

LEARN how to offer your invention for MAIL LOANS ON SIGNATURE 1-800- 
sale or license. Free Booklet. Outlines pro- | 323-6033 EXTENSION 20 


eedures, royalty rates, re 
sler Sales Corporation, 
OH 43420. 


FINANCIAL. 
Square, 


backing _ available! 


INTERNATIO! 
Washington Washington, 
20036. 


INVENTIONS WANTED 


INVENTORS! Confused? Need help? 
p n AR Б кенш kit. Toll free: 


PUTET 


FOR 
Hire pie to industry and exhibition at 
novation exposition. Call free 1- 
800-228-1DEA. Canada, 1-800-528-6060, 


X831. Or writ 
INVENTION SUBMISSION pone se 
903 Liberty Avenu: 
Pittsburgh, PA s222 
NEW IDEA? Innovation Center in Wash- 
i D.C. will assist you through 


and 
it 1-800-628-2828. 


HONGKONG factory needs several new 
products for their overseas buyers. Send 
product ideas for royalty evaluation. Can 
Produce, exclusively Hongkong Plastic 

tal Products Company, Box 69627, 
Kwuntong, Hongkong. 


INVENTIONS Developed Marketed 
Free ATLAS Certificates. (omes B 
йе 3615- 


RS REPRESENTATIVE, Sui 
PS Woolworth Building, New York, NY 
3 10007. 


4 NEW PRODUCTS Publicize yours 
worldwide to hundreds of buyers. Send 
$2.00 for Information. Documentor, Box 
64107, Sunnyvale, CA 94088-4107. 


INVENTORS: If you have an invention 
for sale or licenses, write for free booklet 
explaining how we сап help you, Kessler 


8 
CARTOONING, SIGN PAINTING 


LEARN Sign lettering video. Detailed 
instructions and pinstriping booklets. 
534.95. Video, 513-E. Hawthorne, Fort 
Wayne, IN 46806. 


JOKES & NOVELTIES 


) FREE Catalogs Things you never knew 
existed! 1600 Novelties, Jokes, Science, 
Hobbies, Suprises. Johnson-Smith, F-03, 

y Bradenton, FL 34203-3796. 


ý MAGIC TRICK 


FREE CATALOG: Ventriloquism, Magic, 
Clowning, Puppetry! Supplies, instruc: 
tion. Entertain Successfully, Profitability! 
Maher, Box 420-PS, Littleton, Colorado 


اا 
PATCHES DECALS & BADGES‏ 


GUARANTEED Lowest Emblem Prices! 
ins. Decals. Free Catalog / Quotes. Stadri, 
61R Jane, NY 10014. (212) 929-2293. 


guaranteed! 
uick loans! Ар сано rushed! 
fational Finance, Нох 35726-A, Rich- 
mond, VA 23235. 


BORROW any amount/pu 
confidential! Enclose ‘sase’: Sunrise, Box 
42P, Bethpage, NY 11714-0042 


MONEY Problems? Government loans 
cash 99% eligible, Confidential, No one 
refused. Creditbanc, Box 4039MPS, Forest 
Hill, NY 11375. 


BORROW  $100$100,000! Instant 
Reply! Rush Stamped Addressed Enveloy 
Marigold, Box 2030-PS, Richardson, TX 
75080. 


FREE Visa/Mastercard List! Rates 
below 18%! Unique, PO.B. 022281-PS127, 
Brooklyn, NY 11202-0048. 


ОЕТ VISA, MASTERCARD! No fees, low 
interest or secured credit cards 

TEED. Only $9.50. Peter Nikolic, 
1478 Wyandotte, Lakewood, OH 44107. 


START NOW and operate your own 
profitable business at home. Step-by-step 
instructions. Free Details. Beech Publica- 
tions, 9935 Fenway, Ste. PS-12, El Paso, 
Texas 79925. 


DETECTIVES 


PRIMATE INVESTIGATOR Home-study 
ERES Program. Free Information. 
Global, Box 191PS, Hanover, MA 02339. 


MY Money Making project can make you 
$25,000 a month. Eight simple steps can 
jou $300,000 a year. Don't Hesitate, 
iow! Only $12 95 plus $1.00 postage 
and handling. Start from your kitchen 
table. This is an unbelievable money 
maker. Even a 90 day refund if not satis- 
fied. Mail to: William Mitchell, 70 Jones 
Creek Rd., Dept -A6, Franklin, NC 28734. 


SONGWRITERS 


POEMS-SONGS WANTED. Free Pub- 
lishing/Promotions. Broadway Music, Box 
7438-PS, Sarasota, FL 33578. 


SCIENCE & CHEMISTRY 


SCIENTIFIC SUPPLIES and 
CHEMICAL CATALOGS. R.J.M. Labora- 
tories, Inc. presents its latest catalogs con- 
taining scientific laboratory equipment, 
supplies, chemicals and a complete line of 
specialty laboratory glassware. Write 
today for you catalogs: R.J.M. Labo- 
ratories (D, РО. Box 1149, Santee, CA 


CHARTS, MODELS, 
SKELETONS, $1.00 Catalog. CHARTS, 
7124 North Clark, Chi 


1987 CATALOG, 200 pages. Chemistry, 
Biology, Physical & Earth Science, Nature, 
Dinosaurs and much more. Beginner to 
professional. $2.00. Merrell Scientific, 
1665 Buffalo Rd., Rochester, NY 14624 


MAIL ORDER SCIENCE STORE 
Reagent chemicals, Laboratory apparatus, 
lange Inventory. Same day shipping on al 

мег ti 


mail and phone orders. e counter 
sales. Call for Free 1987 Catalog, DFW 
сн INC. 214-988-6666 
(Texas.) 

“EXPERIMENTERS” LABORATORY 
CHEMICALS - Catalogue 
$100. Established: 11855. (нА 
LABORATORIES, 1302 Washington, 


MANITOWOC, WISCONSIN 54220. 


225 PAGES! 1988 Glassware, chemi- 
cals, equipment, books, experiments, 
DINOSAURS and charts! Most compre- 
hensive catalog offered by anyone in this 
column. Established 1970. $3.00/US) 
REFUNDABLE. Analytical Scientific, 
11049 Bandera San Antonio, TX 78250. 
(512) 684-7373 VISA. 


MONEY Available Free Details, SCD, 
Box 7632-P, San Jose, CA 95150. 


MONEYMAKING 
OPPORTUNITIES 


GET RICHI! Secret law smashes debts— 
brings cash credit! FREE report!! Wealth- 
Kit-S, Box 4036, Pompano, FL 33063. 


RECOVER FINE GOLD from most river 
wash gravels with unique self made inex- 
pensive device. This is not a Sluice Box or 
a Jig and no moving parts. For hand min- 
ing or large production. Information $2.00. 
Plan $25.00 Mineral Research, Box 319, 
Atlin BC VOW 1A0 Canada 


FULL Part-time $180.00 Per Roll Guar- 
anteed taking photographs. Experience 
unnecessary. 35mm camera and film sup- 

lied free. 1-416-482-2100 x 908C. Days, 
Evenings, Weekends. 


WATER, METALS, OIL, CORRIDORS, 
CABLES, More!!! Find it all using only 
ч INNATE POWER yet hidden in you. 

nd $5.00 today! Mioco, Box 675 Station 
К, Toronto, Ont. МАР 2H1. 


EARN GREAT EXTRA INCOME! 
Repairing and selling refrigerators. 


Details write: Taylor Barnum Co., 6743 S. 
Lakeshore, Tempe, AZ 85283 


FREE MONEY! how to make thousands. 
Send for FREE plan. Gale Publishing, 3822 
S. 16th St. Apsm, Arl., VA 22204. 


SENDING 50¢ might change life forever! 
Box 783, Boise, ID 83701 


EARN BIG MONEY PROCESSING 
MAIL 1-800-323-6033 EXTENSION 30 


HIGH Profits T-Shirts and Caps. Inex- 
pensive, professional transfer machines, 
supplies. Press Magic, PO. Box 22809- 
LLD, Tampa, FL 33623. 


INCREASED INTELLIGENCE through 
chemical means. Booklet. $5.00. Project 
Prometheus, Box 51, Syosset, NY 11791 


EMERALD CITY CHEMICAL INC. We 
Supply Your Chemical And Equipment 
Needs. National Tel: 1-800-431-5511, 
Washington Tel: 1-800-562-6794. Order 
Directly Or Inguire About Reference Cata- 
logs. 1409 E Madison, Seattle, WA 98122 


PSYCHEDLIC CHEMISTRY Book-List 
$10.00, Ed Macnab, 525 Johnson St, Victo- 
ria B.C. Canada V8W 1M2. 


GOV'T SURPLUS 


NARCOTICS RAID SEIZURES 
Autos... Vans... Boats... Airplanes. Millions 
Surplus Bargains ~ many 1% original cost! 
“Nationwide Sales Directory — $3.00. Dis- 


posal, Box 19107-FZ, Washington, DC 
20036. 
DON'T FORGET 
TO sav YOU saw IT 


IN POPULAR SCIENCE 


ELECTRONICS FOR SECURITY, 
COUNTERSURVEILLANCE, AND PER- 
SONAL PROTECTION. 

SALEM, NC 2717. 


HYPNOTISM 


FREE Hypnotism. Sleep Learning Publi 
cation DLP, Box 487, Anaheim. CA 9270: 


FREE Hypnotism, Self-Hypnosis, Sle 
Learning Catalog! Drawer PS400, Ri 
doso, NM 88345. 


CATALOG $100. 
12922, WINSTON- 


SPORTING GOODS 


TRY SOMETHING OLD: Ice age weap- 
ons: Spear, Throwers, Target Spears. Tate 
rr aii Box 110755, Aurora, CO 

11 


The number we're talking 
aboutis your cholesterol num- 
ber. If it's high, you may be at 


risk for a heart attack. Without 
even knowing it. 

So find out where you 
stand. Because there are ways 
to lower high blood cholesterol 
and reduce your risk. 

Know your number. Have 
your blood choles- 
terol level checked, 9 


National Cholesterol 


National Institutes of Health, Public Health Service. 
US. Department of Health and Human Services. 


SPORTING GOODS 


Sm 1100 me A 
бү ; EOT Satoi ташны FREE генез, 
(Blowgun World. Inc. Вох 25183-P Salt Lake City, UT 84125 KO or 


pe 


а 


um 
Ку AD roni p пони 


800-222-3119 td 


'7-000.541- 
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ADVANCED NEW CHEVY. 


Modern fuel-injected Vortec V6 power, new standard. 
shift on-the-fly Insta-Trac system. i 


Want a better way to go? Get into an '88 Chevys the only full-size 4x4 that gives you 
half-ton Chevy 4x4. You get 15 more both Insta-Trac and independent front z 
standard horsepower than Ford gives you suspension: 4f 
standard. Coupled to a slick-shifting Check out Chevy. Its the difference 1 
new standard 5-speed. between an old new 4x4 and the first all- 2» 
Another Chevy advantage that won't new full-size 4x4 introduced in this decade? $ 
slow you down: standard Insta-Trac. In fact, At your Chevy déaler's now. g 
М ж 
; 
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